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GONADOTROPIC HORAIONE: COAIPAPNSON OF 
ULTRAFILTRATION AND ALCOHOL-PRE- 
CIPITATION METHODvS OF RECOVERY 
FROA'I URINE' 

EDWIN C. JUNGCK,- WILLIAAI 0. AIADDOCK and 
CARL G. HELLER 

From the DeparlmenU of Physiology and Medicine, University of Oregon Medical 

School, Portland, Oregon 

T REATAIENT of the hypogonadal patient, either male or female, 
cannot reasonably be instituted unijl a definitive diagnosis is estab- 
lished. The definitive diagnosis must state ivhether gonadal failure pri- 
marily involves the gonad or is secondarj’’ to failure of pituitarj^ gonado- 
tropin secretion. The only sure way to make this differentiation is to 
determine the amount of gonadotropic hormone in blood or urine. 

If gonadal failure is secondary to pituitary failure, urinary gonado- 
tropins vrill be distinctly lover than normal and stimulation by adminis- 
tration of gonadotropins is indicated. If gonadal failure is primaiy- in the 
gonad, xuinary gonadotropins nill be distinctly higher than normal and 
administration of gonadotropins will fail to stimulate the gonad. Therefore 
substitutional therapy with sex hormones is permissible. 

As yet methods for recovering and assajung urinarj' gonadotropins have 
been too complex, time-consuming and expensive for clinic and hospital 
laboratories, and as a consequence have been limited largely to research 

Received for publication September 19, 1946. 

* Presented in part at the Twenty-eighth Annual Aleeting of the Association for the 
Study of Internal Secretions, San Francisco, California, .June 29, 1946; 
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laboiatories. Recently Gorbman (1) introduced a new principle for re*- 
covering urinary bypopliyseal hoi-mones by use of the ultrafilter, which 
appeared to offer the possibility of overcoming these difficulties. There- 
fore we compared ultrafiltration with the alcohol-precipitation-dialysis 
method of Heller and Chandler (4). 

The two methods will be compared from the point of view of (1) com- 
plexity, (2) time consumed, (3) expense, and (4) quantitative recovery. 
Both methods were conducted as originally described (1 and 2). Twelve- 
hour overnight urine specimens were collected from patients presumed to 
have lower than normal, normal, and higher than normal titers of urinary 
gonadotropins. Urines from each patient were pooled, and equal amounts 
of the pooled urine concentrated by each of the two methods concurrently. 
The concentrates were assayed on 22-24 day old female Sprague Dawley 
rats, injecting once every twelve hours for six injections. Twenty-four 
hours after the last injection the rats were sacrificed and the uj;erine and 
ovarian weights used as the assay end-point. 

(1) Complexity of the two methods may be compared from the following 
resume' of each: 

In ultrafiltration, the urine is placed in a pressure filter and forced through 
a collodion membrane. ^Tien filtration is completed, the membrane, 
along with the protein hormone residue which has not passed through the 
pores of the membrane due to the large size of the protein molecule, is 
removed from the filter and placed in alcohol-ether solution in a centrifuge 
tube. The alcohol-ether dissolves the collodion membrane and at the same 
time precipitates the protein hormone. The solution is centrifuged, the 
supernatant poured off, and the residue repeatedly washed Avith alcohol- 
ether. After the last centrifugation, the residue is allowed to dry in the 
centrifuge tube. At the time of assay the dry precipitate is extracted with 
water. 

In alcohol precipitation, the urine is precipitated with five volumes of 
alcohol I the supernatant liquid is decanted and the precipitate transferred 
to a centrifuge tube where it is centrifuged, washed with ether, and dried. 
The precipitate is suspended in Avater, transferred to a cellophane bag 
and dialyzed against running tap Avater. After dialysis the hormone-con- 
taining suspension is transferred to a centrifuge tube, centrifuged, and 
the precipitate discarded. The clear supernatant solution is transferred 
to a beaker Avhere it is reprecipitated AAuth five volumes of alcohol. This 
precipitate is transferred to a centrifuge tube, centrifuged, washed Avith 
ether, and dried. When desired for assay, the dried precipitate is extracted 

with water. . 

It is apparent that the alcohol-precipitation method requires moie 
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materials and more manipulation than does ultrafiltration. With each 
manipulation or transfer from vessel to vessel, possibilities of loss or error 
are increased. 


(2) Time consumption is compared in the following tabulation : 


UUrafiUralion : 

Time-Hours 

a. Collect protein on collodion membrane by ultrafiltration 

b. Dissolve membrane in alcobol-cther (protein is precipitated)! 

-3 

and f 

1 

c. "Wash 5 times with alcohol-etlier * J 

d. Extract with 6 cc. HjO 

1 

Total 

5 

Alcohol-jiTeci-pilalion: 


a. Precipitate with 5 •\'Dlumes alcohol 

12-24 

b. Decant, wash precipitate with ether, drj 

5 

c. Suspend in HjO, dialyze 

12 

d. Centrifuge, reprecipitate supernatant with 5 volumes alcohol 

12-48 

e. Decant, wash precipitate with ether, dry 

2 

f. Extract in 6 cc. HjO 

1 

Total 

44-92 


(3) Expense. The main items of expense vdth the alcohol-predpilation 
method are labor and alcohol. Ultrafiltration reduces the labor and elim- 
inates the use of large volumes of alcohol. 

(4) Quantitative recovery. Comparisons were made by conducting as- 
says on urines from patients presenting a variety of syndromes. These are 
discussed separately below. The syndromes involved primarily the gonads 
in some instances, and primarily the pituitary in others. Both male and 
female subjects were chosen. There is reason to suspect that the ratio of 
follicle-stimulating hormone to interstitial-cell-stimulating hormone 
(ICSH, also called luteinizing hormone) is not constant from syndrome 
to syndrome. Eor example, if both methods recover equal amounts of 
FSH but nmequal amounts of ICSH, then in a syndrome in which pre- 
dominately FSH is excreted the two methods would recover approximately 
equal amounts of gonadotropic substances. If, on the other hand, urine 
containing predominately ICSH is analyzed, one method might recover 
much more gonadotropic substance than the other. Therefore it seemed 
important to include examples of as many S 3 mdromes as possible. A second 
reason for listing the results of the gonadotropin assays by syndromes is to 
illustrate the clear-cut differences that can be drawn between normal, hyqio- 
excretion and hyperexcretion ty^pes. 
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NORMAL GONADOTROPIN EXCRETION 

Normal men. Urines from nine men were compared, using six-hour and 
twelve-hour aliquots. Fifty separate assays were conducted. At the six- 
hour level, rat ovarian weights were indistinguishable from those of the 
uninjected controls. However, uterine weights were increased by using 
concentrates from each method. At the twelve-hour level, the alcohol 
precipitation and ultrafiltration methods elicited equal ovarian responses 


Table 1. Normal Gonadotropin. Excretion 


Type of Subject 

1 

No. of 
Cases 

1 

1 

Urine: 

Aliquot 

Hours 

i 

No. of 
Assays 

Uterine Weight® 

Ovarian Weight 

1 

Method 

1 

Method 

Ultrafil- 

tration 

Alcohol- 

precipi- 

tation 

Ultrafil- 

tration 

Alcohol- 

precipi- 

tation 

j 

Normal Males 

1 

9 

1 

6 

15 

00 

mg. 

63 

mg. 

9.4 

mg. 

10.2 

12 

35 

99 

89 

22.9 

20.7 

Endocrinopathies 

j 

7 

6 

14 

41 

47 

1 

10. 'S 

I 

11.1 

12 

19 


100 

13.5 

19.4 

Total 

16 

6 

29 

60 

57 

10.2 

10.5 

12 

54 

SI 

92 

19.0 

20.3 


Uninjected control rnts^ 62 Range: 17.2 to 60.3 Range: 3 .9 to 19 .0 

Ave. 31.0 Ave. 10.7 


^ Uterine weights are recorded after fluid has been expressed. 

2 Uninjected control rats were included with each series of assays conducted and 
serve as controls for Tables 2, 3, and 4 as well. 

of approximately 20 mg., along with maximal uterine stimulation (Table 
1). Thus one may conclude that the methods recover equal amounts of 
gonadotropic hormone from urine of normal men, and that each method 
is capable of detecting the hormone in six-hour aliquots. 

Endocrinopathies associated with normal gonadotropin excretion. 
These included one case each of Addison’s disease, Cushing’s syndrome, 
adrenogenital syndrome, pseudohermaphrodism having bilateral ovo- 
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testes, mjTcedema, simple hirsutism, and pituitary gigantism. Thirty-three 
separate assays were performed. 

The concentrates of the two methods were apparently of identical po- 
tency at the six-hour level, but assajung at the twelve-hour level revealed 
that alcohol-precipitation had recovered slightly greater amounts. The 
uterine response to six-hour aliquots was positive in some patients and 
negative in others, but in no instance did ovarian weight response occur. 

The difference in ovarian response at the twelve-hour level seen in 
Table 1 is not as great as the figures seem to indicate, since several ovaries 
of less than normal weight were included in compiling the ultrafiltration 
data. A reduction in ovarian weight often follows administration of small 
amounts of gonadotropin, if the dose is sufficient^ large to cause stimula- 
tion of ovarian function without causing an increase in size (3). The 
ovarian stimulation is reflected by the uterine weight increase. 

Averaging the assays of normal men with the assays of the various endo- 
crinopathies exhibiting normal gonadotropin levels, it is readily seen 
that the ultrafiltration method and the alcohol-precipitation method are 
equally effective in detecting normal gonadotropin titers in mine, in both 
six-hour and twelve-hour urine aliquots. 

INCREASED GONADOTROPIN EXCRETION IN HYPOGONADAL 

SYNDROMES 

Examples of several of the hypogonadal sjmdromes which are charac- 
terized by hj’pergonadotropic excretion were chosen for comparing the 
two methods. 

1. Menopause. The urines of three women over forty j’-ears of age were 
studied by both methods and the elevated titers confirmed the diagnosis of 
menopause. 

2. Premature menopause. In a woman, age 26 years, uith a history 
of abrupt amenorrhea accompanied by menopausal symptoms, the diag- 
nosis of premature menopause was confirmed by finding elevated urinary 
gonadotropin titers. 

3. Ovarian agenesis. Foiu cases of ovarian agenesis were studied b 3 ’- the 
two methods, and each method revealed the high urinarj’^ gonadotropin 
titer present in this sjmdrome. 

4. Klinefelter’s syndrome {prepuheral or puberal seminiferous tubule 
failure). 

The three cases of Klinefelter’s syndrome studied by both methods 
showed uniformly high titers of gonadotropin excretion. 

5. Adult seminiferous tubule failure. Three cases of adult seminiferous 
tubule failure revealed very high urinary gonadotropin levels by both ultra- 
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filtration and alcohol-precipitation. This confirmed the information ob- 
tained by testicular biopsy that the testis was primarily involved. 

6. Male climacteric. The one case of male climacteric compared by the 
two methods showed distinctly increased urinary gonadotropin titers by 
each method, coincident with the symptoms characteristic of this sjm- 
drome. 

■ The recovery of gonadotropins in the above-mentioned hypergonado- 
tropic syndromes are compared in Table 2. A significantly higher recovery 
in the one, two and three-hour aliquots was obtained when concentration 
was performed by alcohol-precipitation. Less striking differences Avere 


Tablk 2. Increased Gonadotropin Excretion 


Type of Subject 

No. of 
Cases 

Urine: 

Aliquot 

Hours 

■ 

No. of 
Assays 

Uterine Weight 

OA’^arian Weight 

Method 

Method 


Alcohol- 

precipi- 

tation 

Ultrafil- 

tration 

Alcohol- 

precipi- 

tation 

Hypogonadal 

syndromes 

' 

15 

1 

9 

mg. 

47 

mg. 

64 

mg. 

16.5 

mg. 

24.7 

2 


77 

101 

17.8 

45.1 

3 

22 

113 

114 

38.2 

63.6 

G 

32 

103 

100 

60.0 

62.6 

12 

30 

no 

119 

75.6 

86.5 


noted at the six-hour and tAvelve-hour levels. Maximal uterine Aveight 
response Avas attained at the three, six and tAA’-elve-hour dose levels by 
both methods. 

It must be concluded that in hypergonadotropic syndromes under the 
conditions of the assay comparison, alcohol-precipitation consistently 
recovers a greater amount of gonadotropin than ultrafiltration. This dif- 
ference may be explained by our recent observation that in the ultra- 
filtration process the' pH of the urine directly affects the amounts recovered, 
Avhereas variations in pH do not materially affect the amounts recovered 
by alcohol-precipitation. Present indications are that the urinary pH must 
be 6.0 or loAA^er for effective recovery of gonadotropins by iiltrafiltration. 
The pH of some of the urines may have been above this figure and there- 
fore caused loss of the active principle. 
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The important point illustrated by this table is that in the hyper- 
gonadotropic hypogonadal syndromes both ultrafiltration and alcohol- 
precipitation recover many times the amount of gonadotropic hormone 
found in normal urines. They therefore pro\'ide a means of differentiating 
elevated excretion of gonadotropic hormone from normal excretion. 

• DECREASED GONADOTROPIN EXCRETION IN HYPOGONADAL 

SYNDROMES 

Examples of several of the hjTJOgonadal syndromes which are charac- 
terized by hypogonadotropic excretion were chosen for comparing the two 
methods. 

Prepuberal children are by definition hypogonadal until puberty is 
attained, and it is well knomi that until then gonadotropin excretion is 
negligible in amount. Five such children were chosen for comparison with 
normal adults. 


Table 3. Decreased Goxadotropix Excketiox 


Type 

No. of 
Cases 

Urine: 

Aliquot 

Hours 

No. of 
Assay's 

Uterine Weight 

Ovarian Weight 

Method 

Method 

UTtrafil- 

tration 

Alcohol- 

precipi- 

tation 

Ultrafil- 

tration 

Alcohol- 

precipi- 

tation 

Hypogonadal 

sj'ndromes 

10 

6 - 

12 

31.7 

29.6 1 

j 

Hi 

10.7 

12 

13 [ 17.6 

30.9 

10.4 

11.1 


Hjpogonadotropic Exmuchoidism. One example of this syndrome was 
studied. 

Anorexia nervosa. Two cases, one of each sex, were studied. 

Artificial suppression of gonadotropin excretion by the administration of 
5 mg. of diethylstilbesterol daily was performed in two cases. One with 
ovarian agenesis had elevated titers before treatment; the other, a pseudo- 
hermaphrodite, had normal titers. 

In the 25 assays conducted at the six and twelve-hour levels no hor- 
mone was detected, irrespective of the method of concentration. Thus 
both methods are capable of distinguishing between hypogonadotropic 
h 3 T)ogonadism and normal gonadotropic excretion. 

ACROAIEGALY 

Three cases of acromegaly which were studied proved interesting in that 
one example each of decreased, normal, and increased gonadotropin ex- 
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ciBtion was discovered. In the patients with decreased and increased ex- 
cretion, the methods agreed closely. In the third patient, alcohol-precipi- 
tation recovered hormone which was within the variation of the normal 
range, but the single test performed at the twelve-hour level by ultrafil- 
tration detected none. 

DISCUSSION 

* 

The data summarized in Figure 1 show that either method will sharply 
delineate the hypogonadotropic sjmdromes from normal, or syndromes 
having normal gonadotropin excretion. In turn, the hypergonadotropic 
syndromes can be sharply delineated from the other syndromes. 


Table 4. Acromegaly 






Uterine Weiglit 

Ovarian Weight 

Type 

No. of 

Urine: 

Aliquot 

Hours 

No. of 

Method 

. IMethod 

Cases 

Assays 

Ultrafil- 

tration 

Alcohol- 

precipi- 

tation 

Ultrafil- 

tration 

Alcohol- 

precipi- 

tation 

Decreased 

1 

6 

4 

41 

29 

32.9 

11.4 

12 

2 

19 

IS 

. 

9.4 

8.4 

Norma] 

1 

12 

3 

40 

56 

12.0 

12.0 

Increased 

1 

6 

4 

86 

116 

75.4 

88.4 

12 

2 

93 

121 

10S.5 

56.3 


Terminology. The terms “gonadotropic hormone” and “follicle-stimu- 
lating hormone” have been used interchangeably to signify the material 
in human urine recovered by the various concentration methods. The 
term “gonadotropic hormone” actually includes all the factors (of which 
follicle-stimulating hormone is one) which stimulate the function or mor- 
phologic development of the gonads. Greep et al. (2), found that purified 
follicle-stimulating hormone produces ovarian morphologic development 
but does not cause the secretion of estrogen. The addition of interstitial- 
cell-stimulating hormone is necessary to produce the secretion of estrogen. 
In the iiiht of these observations, when uterine weight stimulation is 
used as an end-point it then follows that both factors are present. There- 
fore the term “follicle-stimulating hormone” is incomplete, whereas the 
terra “gonadotropic hormone” satisfies the requirements. 
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GONADOTROPIC HORMONE 


Assay end-point. We have used both uterine and ovarian \Yeights as 
assay end-points. At lower dose levels (six-hour urine aliquot of a normal 
person), uterine weight increase occurs without ovarian weight increase. 
At higher dose levels, ovarian weight increase, along with maximal uterine 
weight increase, is observed. Thus, by using both uterine and ovarian 
weights as assay end-points, the range of usefulness of the assay animal 
is increased. Instead of using arbitrarj' units, results are expressed as 



Fig. 1. Comparison of recovery of urinary gonadotropins by ultrafiltration (UF) 
and alcohol-precipitation (AP). Comparisons are compiled from the assays of twelve- 
hour urine specimens included in Tables 1, 2, and 3. The dotted line labelled "Control” 
is the average ovarian weight of uninjected control rats. 


actual uterine and ovarian weights. This facilitates comparison and inter- 
pretation of the data by others. 

When minimal or fixed organ weights (uterine or ovarian) are used as 
the end-point, and results described in terms of units, the organ weight 
becomes the constant, and the dosage of hormone or urine aliquot be- 
comes the variable. This means that many dose levels and hence manj' 
assay animals must be used to arrive at the exact dose level which viU 
elicit the arbitrarily chosen end-point. In contrast, by using the dose as 
the constant, and organ weight response as the variable, each assay animal 
jnelds definite information. In addition to the quantitative response, 
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qualitEtiv© information may be obtained by obsenidng development of 
ovarian follicles, blood points, corpora lutea, and the stage of uterine de- 
velopment, estrogenic or progestational. 

SUMMARY 

Since gonadotropin determinations occupy a pivotal position in arriving 
at a definitive diagnosis in a variety of endocrine diseases, it is important 
to have a method which is adaptable to the average clinic or hospital 
laboratory. Therefore the newly introduced technic of ultrafiltration was 
compared with the well-established technic of alcohol-precipitation. Com- 
parisons were made on urines from normal men, menopausal women, 
cases of anorexia nervosa, Klinefelter's s3mdrome, ovarian agenesis, 
hypogonadotropic eunuchoidism, male climacteric, Addison's disease, 
acromegaly, myxedema, Cushing’s syndrome, and pseudohermaphrodism, 
as well as other endocrinopathies. 

XJltrafiltration proved to have great advantage over alcohol-precipitation 
in that it was (1) less complex, therefore easily carried out bj'^ the average 
technician, reducing the possibility of errors, (2) less time-consuming (5 
versus 44-92 hours), (3) less expensive, and (4) recovered almost as much 
hormone quantitatively as the alcohol-precipitation method. 

By assaying for gonadotropic hormone using the ultrafiltration technic, 
one can readil}^ distinguish between the hypergonadotropic and hypo- 
gonadotfopic syndromes, and normal. 
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THREE UNUSUAL ENDOCRINOPATHIES WITH 
ASSOCIATED OVARIAN PATHOLOGY: I. OVAR- 
IAN AGENESIS. II. PRECOCIOUS PUBERTY. 

III. VIRILISVP 

MINNIE B. GOLDBERG, ALICE F. MAXWELL, and 
PEARL M. SMITH 

From the Divisions of Medicine and Pathology, University of California Medical^ 
School, and the Hospital for Women and Children, San Francisco 

INTRODUCTION 

T he original intent of the authors in grouping the following three 
dissimilar cases under one title was to emphasize the nonneoplastic 
ovarian origin of the endocrinopathies. It soon became apparent that the 
primary ovarian origin of the syndromes could not be upheld unequivo- 
cally. Nevertheless, inasmuch as the three cases present such a dramatic 
contrast, each to the other, it was thought appropriate to leave them as a 
triad: the first, an instance of congenital ovarian aplasia; the second, pre- 
cocious hyperactivity of the ovarian function; and the third, a pathologic 
^perversion of the same function. In all three the diagnosis was verified 
by surgical exploration, and in each instance benefit was obtained bj’ ap- 
propriate therapy. 

I. OVARIAN AGENESIS 

In March 1942, Varney, Kenyon and Koch (31) published an article 
entitled, “Association of short statvue, retarded sexual development and 
high urinary gonadotrophin titers in -women; ovarian dwarfism.” When 
they pointed out the association of either absent or at most rudimentarj’- 
ovaries -with this picture, the}*- had 'introduced a new sjmdrome to the 
medical world. Thus was explained the mystery of the complete lack of 
response to pituitary gonadotropic hormones of many cases hitherto er- 
roneously diagnosed as hypophyseal infantifism. In November of the 
same year, Albright, Smith and Fraser (1) fruther elucidated the same 
syndrome and carefully differentiated it from pituitary infantilism, or 
panhjqjopituitarism, as they choose to call it. Wifidns and Fleischmann 
(33), in August 1944, published a masterly exposition of the subject and 
gave the new syndrome its name, “ovarian agenesis.” They anaL’-zed and 
summarized the findings in the 47 cases thus far recorded in the literature,* 

Received for publication September 12, 1946. 

' Presented before tbe Twenty-eighth Annual Meeting of the Association for the 
Study of Internal Secretions, June 28, 1946, San Erancisco, California. 

* The 7 cases mentioned by Shereshevski (24) were not included in this tabulation. 
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of which 18 had been' verified either by surgical exploration, peritoneos- 
copy, or autopsy. 

As with all new syndromes, the next few years should see many more 
cases added to the series. The one which we are about to report represents 
the youngest thus far to be diagnosed and proved. 

Case Record 

L.L. (private patient, M.B.G.) was first seen in 1941 at the age of eight shears because 
of failure to grow in height. All of her family were normal except for a maternal uncle 
■ who did not grow in height or mature sexually until Jiis second year at college. 

The patient was a full term baby and weighed 6 pounds at birth. She had 2 teeth be- 
fore she was 4 months of age, and 16 teeth before she Avas 1 year of age. She had always 
been tiny and had been growing at an ar^erage rate of 1 inch per year. Otherndse her 
past history was not remarkable. Her performance at 'school had been average. 

In appearance, this S year old girl had the facies and dimensions of a 5 year old 
(Fig. la). Her measurements at this time were as folloAvs: 


Height 42 1 inches 

Weight 45 i pounds 

Span 41-J inches 

Upper segment (pubis to vertex) 23J inches 

Lower segment (pubis to floor) 19^ inches 

Ratio of upper to lower I.IS 

Circumference — neck 11 inches ' 

Circumference — chest 241 inches 

Circumference — waist 23 inches 

Circumference — abdomen 23 J inches 


Her skeletal build was someAvhat disproportionate in that the lower legs were quite 
short and unusually muscular. There were 12 permanent teeth present. All the teeth 
were small, the upper incisors seeming to incline lingually. The gingiA^-ae were unusually 
heavy. Otherwise the physical findings were not unusual. The osseous development was 
only slightly retarded, being estimated at between six and seven years. The roentgeno- 
grams of the skull were normal except for a slight underdevelopment of the clinoid pro- 
cesses. On ophthalmologic examination, the fundi were normal, as were the visual fields. 

Laboratory data: The urine and blood were normal. The whole blood cbolesterol 
Avas 137 mg.%. A basal metabolic rate was not attempted. 

The diagnosis at this time Avas pituitary infantilism. The child was observed closely 
over a period of five years, during which her only regular therapy was adequate diet, 
vitamins, and desiccated thyroid in doses averaging .045 gm. daily, which seemed to be 
her tolerance dose. For a short period she Avas given oral enteric-coated pituitary sub- 
stance, Avithout noticeable benefit. Skull plates, bone age studies, and ophthalmologic 
examinations were repeated at regular interA^als. The record of her growth can be seen 

°^Frcm July to September 1942, a trial of stilbestrol therapy was made. During these 
two months she grew i of an inch in height, began to show breast development and to 
grow axillary and pubic hair. This therapy was promptly discontinued because of her 
age (10^- years), and all signs of beginning maturity promptly regressed. 
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Fig. la. Age 8 years; height 42 1 inches. 

Fig. lb. Age 12| years. 

Figure lb represents the patient at the age of 121 years. At this time she ivas a short, 
plump, alert, intelligent girl with the following measurements: 


Height 49 J inches 

Weight 67i pounds 

Span 51 inches 

Upper segment (pubis to vertex) 25 1 inches 

Lower segment (pubis to floor) 24 inches 

Ratio of upper to lower 1.07 

Circumference — chest, at nipple line 27f inches 


The span was relatively long for her height, whereas the lower extremities were short 
in proportion. The trunk was of childish configuration. There was no webbing of the 
neck or increased canyung angle of the arms (Turner's (30) syndrome). The hands and 
fingers were not remarkable. The musculature was normally developed. The subcutane- 
ous fat was somewhat increased in amount, but uniformly distributed. The skin was of 
delicate texture, that of the lower extremities showing considerable purplish mottling. 
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There was no unusual pigmentation. The teeth were now quite normal due to orthodontic 
care, but the gingivae were still hj''pertrophic. The sexual development was completely 
infantile. The labia were underdeveloped and the clitoris was not enlarged. On rectal 
examination, a tiny cordlike structure was palpated in the midline. This probably repre- 
sented the uterus and cervix. The adnexa were not felt. The breasts were infantile and 
there was a total absence of sexual hair. The osseous development, however, had kept 



ACE IN YRS. 

Chakt I 

pace with the passage of time, so that at the age of twelve and one-half years the bone 
age was estimated at between eleven and twelve years. The epiphysis for the external 
condyle of the humerus had begun to develop. The epiphyses for the trochlea and eapitel- 
lum were ununited, as were those for the os calcis and for the olecranon. According to the 
illustrations of Todd, the development was approiximately that of 10 years and 6 months. 
The skull and sella turcica were normal. Osteoporosis was not noted. The general 
physical findings were quite normal. The blood pressure was 100/75. The mental devel- 
opment seemed average and the child did fairly well at school. 

Laboratory data: The urine and blood were normal. The basal metabolic rate was 
minus 11 per cent. The twenty-four hour output of 17-ketosteroids in the urine was 
1.3 mg. The normal range for this age is 1.5-6 mg. per 24 hours (Talbot). The urinary 
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gonadotropin assay was between 27.2 and 40.8 mouse units per twentj-four hours (high 
for this age). ^ 

Although absence of secondarj- sex characteristics in a girl 12 J years old certainly 
should cause no concern, the association here of stunted growth, complete infantile 
appearance, and high urinary gonadotropin titer, suggested that this patient might be a 
case of ovarian agenesis. Albright and his co-workers (1) stress the fact that the os.seous 
development in these girls is only slightly retarded and that fusion of the epiphy.ses does 
occur in due time. On this basis, it should logically follow that any therapy directed 
toward the production of linear growth must of necessity be instituted early enough to 
allow for sufficient growth prior to epiphyseal closure. If, however, the therapeutic agent 
so employed simultaneously produces development of secondarj' sex characteristics, the 
optimum time for beginning treatment should be about the normal age of puberty. 
The patient had already had a therapeutic test of stilbestrol for two months at the age 
of 10^ j'ears. She had responded with a spurt of growth as well as beginning sexual de- 
velopment. Therefore prompt verification of the diagnosis seemed desirable in order 
that precious time would not be wasted, and surgical exploration was made .Januarj' 4, 
1946. 

Operative report: The abdomen was opened through a midline incision and the 
peh'ic organs exposed. Filmj' adhesions extended from the fundus of the uterus to the 
upper portion of the bladder. The uterus was undeveloped; its greatest width at the 
site of the tubal insertion measured 1.5 cm., its length 2 cm., and its thickness 0.5 cm. 
The tubes were infantile and markedh' convoluted; the fimbriated ends were patent. 
The most strifa'ng feature was the absence of ovaries. These structures were replaced 
by narrow streaks of glistening, grejish-wfaite tissue, approximately 3 cm. in length, 
0.4 cm. in width, and 0.3 cm. in thickness, which showed no evidence of follicular ac- 
tivitj-. The appearance of this tissue was so characteristic and so similar to the illustra- 
tions of Wilkins and Fleischmann (33) that no biopsy was taken. A scarred appendix 
was removed. ^ 

Subsequent course: Nine days postoperatively, Januarj' 13, 1946, therapy was begun 
with oral stilbestrol, 0.5 mg. daily for three weeks, followed bj' a re.st of one week. This 
was a de^'iation from our usual course which consists of 42 mg. of stilbestrol monthly, 
given as follows; 1.0 mg. daily for the first week, 2.0 mg. dailj' for the second week, and 
3.0 mg. daily for the third week, with a rest interval of one week. The smaller dose was 
prescribed because production of withdrawal bleeding was not contemplated. Surpris- 
ingly, however, this dose was not small enough to prevent withdrawal bleeding from a 
uterus which, less than five weeks pre-v-iousl}', was obsen-ed to be completely rudi- 
mentary. During the second month the dosage of stilbestrol was cut in half (5.25 mg. 
in three weeks). Withdrawal bleeding again occurred. The dosage was then reduced to 
0.1 mg. dailj' for twenty-five daj's each month, and withdrawal bleeding continued to 
occur cj'clically each month even on this small dose. After fi%'e months of therapj', the 
patient had grown 1.0 inch in height. There was considerable increase in the size of the 
nipples and areolae, and axillary and pubic hair had begun to develop. The uterus and 
cervix were still tiny. Our goal at that time was to produce maximum growth with mini- 
mum sexual development. 

Comment: Althougli the effect of estrogenic therapy on the develop- 
ment of secondary sex characteristics and the production of withdrawal 
bleeding, when given cyclically, is well known, much interest hinges, 
in this case and others like it, on the increment of growth which ma\' be 
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achieved thereby. The average height to which these girls grow is 55 
inches. Will estrogenic therapy, given in time,' improve on nature’s results? 

II. PRECOCIOUS PUBERTY 
Case Record 

M.L., a six-year old girl, was brought to one of us (M.B.G.) December 9, 1943 for 
consultation because of vaginal bleeding of eleven days’ duration. The mother reported 
that the child had not been feeling well for several weeks and had lost her appetite. 
She had complained, November 28, of left-sided abdominal pain with some radiation 
down the left leg. That evening slight vaginal bleeding was noted and this continued, 
necessitating the use of two pads per day for the ensuing eleven days. The mother had 
noted the presence of some pubic hair about three weeks before, but had been quite 
unaware of beginning breast development. The child was described as a bright pupil, 
but rather irritable and quick-tempered. The family history is of interest for the follow- 
ing points: The mother had three pregnancies of which the first was normal. That child 
is living and well, age 13 jmars, the menarche having occurred at the age of 12^ years. 
The second child died of a blood dyscrasia at the age of two daj'-s. The third pregnancy 
(the patient) was complicated by nausea and vomiting throughout the nine months, but 
the child was born apparently normal and well. The mother was ill for about four years 
following this deliver}’’, the major difficulty being a severe hypotension. The father is 
living, but is beginning to develop some type of neuromuscular difficulty involving one 
upper extremity. The maternal grandfather was diabetic. One maternal cousin menstru- 
ated at the age of 9 years. 

The early development of this child was normal. She weighed 7 pounds and 4 ounces 
at birth, and she teethed, walked and talked at the normal times. At two years of age 
she developed pyelitis. This was followed by measles and recurrent pyelitis. Following 
the measles she developed diplopia, and strabismus was then noticed for the first time. 
At 3 1 years of age she was quite ill -with chickenpox, although no undue lethargy or som- 
nolence was noted. She had tonsillitis, otitis media and cervical adenitis, for which an 
adenotonsillectomy was performed at the age of years (July 1943). 

Figure 2a is a photograph of the patient at the age of six years. Her measurements 


were as follows: 

Weight 59^ pounds 

Height 47 finches 

Span 47 finches 

Upper segment 24 inches 

Lower segment 23 f inches 

Ratio of upper to lower LOl 


The child, when first seen, was tall for her age, well-developed, well-nourished and 
well-proportioned. She was somewhat unusual looldng, due to the prominent frontal 
bosses and elongated mandible, gi’ving an appearance suggestive of hydrocephalus. 
The scalp hair was abundant and normal in texture. There was an excessive growth of 
long hair on the forearms and legs, a slight amount on the pubis, but none in the axillae. 
The skin was soft, warm and smooth, but showed a definite tendency toward keloid 
formation. There were two small, flat, pigmented moles on the right side of the chest 
anteriorly^ and one posteriorly. Dark shadows were present under the eyes. There was 
a bilateral internal strabismus, for which glasses were worn. The pupils reacted normally. 
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ThQ fundi -were normal. Perimetric studies were attempted but were unsuccessful. 
The dentition was normal for her age, as were all of the oral structures. The tonsils were 
absent. Small, shotty cer^^cal Ijunph nodes were palpable bilaterally. The thjToid was 
normal. The breasts showed considerable rounding, and glandular tissue was definitely 



Fig. 2a. Age 6 years; height 47 i inches. 

Fig. 2b. Note pubic hair and excessive labial development. 

Fig. 2c. Cystic left ovarj-. 

Fig. 2d. Appearance of left ovary on section. 

Fig. 2e. Microscopic appearance of left ovarj- (X45). 

Fig. 2f. Marins of three cysts; upper and lower lined by a thin layer of unluteinized 
granulosa cells; center lined by a thick laj-er of luteinized granulosa cells ( Xl20). 


palpable. The areolae were pigmented and showed increased development, as did the 
nipples. The heart and lungs were normal. The blood pressure was 100/60. The tempera- 
ture was 99.6° orallj'. The abdomen seemed full, but no organs or masses were felt. On 
the left knee there was a shinj-, raised, hj-pertrophic scar, about 1 cm. in diameter. 
The reflexes were hj-poactive, the biceps and triceps not elicited. There were no pathologic 
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reflexes. The genitalia were moderately overdeveloped (Fig. 2b). The clitoris was hooded 
but not enlarged. Both labia majora and minora showed excessive development. The 
hymen was seen to pout, and bleeding was present. On rectal examination the 
whole pehds seemed to be occupied by a large uterus. Nothing else could be felt. 
Vaginal smears stained by the Shorr technic showed large, clear, pink staining epi- 
thelial cells which were interpreted as signifying full estrogenic effect. 

Laboratory data: The urine was normal. The blood showed an anemia. The hemo- 
globin was 71 per cent (10.2 gm.); the red blood cell count was 4,800,000, the white 
blood cell count 7,600, with 48 per cent polymorphonuclear cells, 49 per cent lympho- 
cytes, 2 per cent mononuclear cells and 1 per cent eosinophils; there were 88 per cent 
filamented neutrophils and 12 per cent nonfilamented cells. The Wassermann and ICahh 
reactions were negative. Roentgenologic examination of the chest revealed moderately 
enlarged hilar shadows and slightly increased peribronchial markings. 'There was no 
evidence of a thjunus or of a mediastinal shadow. The cardiac shadow was within 
normal limits with slight prominence of the pulmonic regions. Skull roentgenogram 
showed the calvarium to be rather thick, but normal in all other respects. The osseous 
developrnent was that of an eight-year-old — two years’ acceleration. Hormone assays 
were attempted; however, the collection of urine was so unsatisfactory that the results, 
as inaccurate, are not included. 

Presented with the problem of differential diagnosis of female sexual precocity where 
there are no localizing signs, numerous possibilities require consideration. These possi- 
bilities were splendidly summarized by Novak (20) in a recent article. To the list of well- 
known causative factors such as adrenal, pineal, and ovarian tumors, and cases of cere- 
bral origin, Novak added a new category, the so-called constitutional type. Unfortu- 
nately, this paper appeared a month too late for the latter diagnosis to be considered in 
our, patient. The possibility of either an adrenal tumor or a pineal tumor seemed most 
remote. As pointed out by Reilly, Lisser and Hinmah (22), adrenal tumors are nearly 
always virilizing, producing pseudosexual precocity in girls, and are rarely associated 
with precocious menstruation. Of the 177 cases of pineal tumors collected by Bing, 
Globus and Simon (3) up to 1938, only 56 were in children under 15 years of age, and of 
these 21 showed pubertas praecox. There was not one female in this group. Since the 
evidence is accumulating to suggest that pineal tumors per se do not cause sexual pre- 
cocity, but do so only as a result of impingement on the posterior hypothalamus and tlm 
floor of the third ventricle, the cases of cerebral origin came up next for consideration. 
Weinberger and Grant (32) described 17 cases due to tumors of the hypothalamus. Of 
these, three were females. Other lesions such as hydrocephalus (Dorff and Shapiro (7)), 
encephalitis, and measles encephalomyelitis (Ford and Guild (9)), have been described as 
producing sexual precocity. Of the 544 instances of pubertas praecox, other than 
those due to pineal tumors, collected by Bing, Globus and Simon (3), 13 of the verified 
cases had cerebral lesions and 51 of the 440 clinical cases had histories of involvement of 
the central nervous system. 

The possibility that our patient belonged to this group had to be weighed on the 
basis of her barely-suggestive hydrocephalic appearance, and the strabismus. The Al- 
bright syndrome came in for brief notice, only to be eliminated as none of the associated 
characteristic findings were present, namely, osteitis fibrosa cystica or disseminata, and 
cutaneous pigmentation. An ovarian origin for the sexual precocity seemed most likely , 
despite the lack of palpable evidence. In the 104 verified cases of Bing, Globus and Simon 
(3) 42 (40 per cent) were due to ovarian tumors. When it is considered that the 104 
cases represented both sexes, the percentage of ovarian tumors as a cause of female pre- 
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cocity becomes more impressive. On the other hand, the incidence of granulosa-cell 
tumors as a cause of sexual precocity is not as frequent as we have been led to believe. 
Lull (IS), up to 1941, was able to find only 16 such cases in the literature. 

Because of the rapid development of the sj-ndrome in our patient, the abdominal pain, 
relatively prolonged bleeding and anemia, it was felt that an ovarian tumor, possibly 
malignant, might be present. With this in mind an exploratorj' operation was performed 
December 17, 1943. 

Operative report: The %'aginal canal readily admitted the length of a finger. A well 
developed cervix was sounded for a distance of one inch from the external to the in- 
ternal os; the uterus measured 7.5 cm. (3 inches). The cendcal canal was readily dilated 
to size fS Hegar. No endometrium was obtained by curettage, which was to be expected 
as the child had been bleeding for nineteen days. , 

When the abdomen was opened, the uterus was found to be the size of an adult organ. 
The right ovary was.small (1.5 bj' 0.5 b 3 ' 0.5 cm.). No cj'sts were seen or felt in the 
cortex; the corresponding tube was infantile in appearance. The left o^'ar^* was enlarged 
(4.5 bj' 2.5 bj’ 2.0 cm.) and showed evidence of much follicular activity; the organ was 
soft, j'ellow, with many small, bluish cj'sts, 4 to 5 mm, in diameter, lying in the cortex, 
and a large cj'st, 2.0 cm. in diameter, occupying the outer pole. The left tube resembled 
a normal adult oviduct. The left tube and ovary', and appendix were removed. 

Pathologic report: The left ovarv' was 4.0 to 2.2 bj' 1.8 cm, in size (Fig. 2c). The sur- 
face was smooth and white with numerous bluish cj'sts apparent below the surface. 
On section, the small cysts in the outer cortex were 0.2 to 0.5 cm, in diameter and con- 
tained clear, colorless fluid (Figs, 2d and 2e). At a deeper level was a larger cyst, 2.0 
cm. in its greatest dimension, with an irregular outline, also containing colorless fluid 
and having a pale yellow lining. The left fallopian tube was 3.5 cm. long and 0.5 cm. 
in diameter in the ampulla. It resembled a normal adult tube. 

AEcroscopically' most of the small cysts in the ovary were lined by' two or more 
lay'ers of granulosa cdls; a few were lined by theca interna cells (Fig. 2f). The theca 
interna around these cy'sts was moderately vascular; small groups of theca cells were 
rounded and contained small vacuoles. The larger cy'st was lined by a thick layer of 
large luteinized granulosa cells. The theca interna was vascular; its cells were mostly' 
spindle-shaped, but in small groups they were rounded and vacuolated. The primary 
folh'cles and follicles in the early' ripening stages appeared normal; the ov-um in a later 
ripening stage was degenerated. There were numerous atretic follicles but no corpora 
lutea. In the fallopian tube, the mucous folds were thin, delicate, and divided into many 
small branches. The epithelium was high columnar and the cells were crowded. Patho- 
logic diagnosis: follicle cysts of the left ovary with one cyst showing marked luteiniza- 
tion; adult type ovary and tube; ovarian hyperfunction. 

Subsequent developments: The child made an uneventful recovery' except for keloid, 
formation in the abdominal scar. All signs of precocious sexual development gradually 
regressed and no further bleeding occurred. When the patient was seen July 23, 1945, 
at the age of seven y'ears and eight months, nineteen months postoperat ively', she showed 
the following: height, 53 inches, an increase of 5J^ inches; weight, 72| pounds; blood 
pressure, 90/60; pulse, 98. The child looked well, the strabismus was less evident, and 
the breasts and genitalia had regressed completely'. The uterus and cervix were small, 
there was no pubic or axfllary hair, the remaining ovary was not enlarged and the vaginal 
smear showed infantile type cells. Due to an intetw'ening vacation period, followed by' a 
prolonged febrile illness diagnosed as primary' atypical pneumonia, photographs were 
not taken and urinary' gonadotropic assays were not secured at this time. The child was 
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not seen until Pebruary 7, 1946, twenty-six months postoperatively. She had grown 
an inch and a half in a little more than six months. She looked pale and was nervous and 
fidgety. Signs of beginning maturity were again perceptible: slight development of 
breasts and growth of vulval and pubic hair and slightly increased development of tlie 
labia but not to the same degree as prior to operation. The 'uterus and cervix were not 
palpably enlarged and no bleeding had occurred. The urinary gonadotropin titer was 
not increased, being negative for 9.4 mouse units, the lowest' level tested. Urinary 17- 
ketostejoids were 4.0 mg. per twenty-four hours. 

Because of the possible cerebral origin of the syndrome and especially on account of 
progressive development of peculiar personality traits, encephalography was recom- 
mended but refused by the family. 


Discussion : The finding of a unirateral polycystic ovary as the cause of 
precocious puberty was a little surprising to us. In a survey of the litera- 
ture, by no means complete, we have noted only three other such cases: 
a 22 month old child reported by Lull (18), a 4| year old girl by Fischer 
(8), and a 6 year old girl by Mengert (19). The latter case remained well 
for a' follow up period of three years following extirpation of the cystic 
ovary. 

In our case the ovarian pathologic changes might have been caused by 
an intracranial lesion, although its unilateral character, the regression of 
the symptoms postoperatively, and lack of recurrence for at least two 
years seems to speak against it. Furthermore, in all the proved cases of 
sexual precocity associated with lesions of the third ventricle or of the 
hypothalamus, no such changes have been reported in the ovary. A large 
cystic ovary did occur in one case of Albright’s disease but no liiteinization 
was observed, Sternberg and Joseph (28). 

Finally the question arises as to what relationship this case bears to the 
nine reported by Novak (20), in which not only precocious bleeding oc- 
curred, but ovulation as well. Seven patients of his series were laparoto- 
mized; and of these three had unilaterally enlarged ovaries showing follicular 
cysts. Is our patient a representative of this group, merely with more pro- 
nounced cystic changes in the ovary? Had Novak’s article been available 
to us at the time of operation, we might have been content to take a biopsy 
and allow the ovary to remain in situ. Our conjecture would be, however, 
that this child would then have continued to have prolonged episodes of 
bleeding, rather than normal regular periods, and would have subse- 
quently required surgical intervention. 

III. VIRILISM 


Case Record 

V McD age 18 years, was first seen .by us (A.P.M. and M.B.G.) in January 1945, 
because of primary amenorrhea. Her mother had matured relatively late, age 16 years, 
and her menses had always been irregular; her only pregnancy was complicated by hyper- 
tension and toxemia. 
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The patient was an eight month premature baby who weighed 4 pounds 11 ounces 
at birth. Until her seventh j'ear she was very delicate, ha^dng many respiratory infections 
and several bouts of prolonged and unexplained fevers. After her seventh birthdaj* she ■ 
began to improve in health, though she remained somewhat delicate and underweight. 
She was always small, the smallest in her class, and when sixteen j-ears of age wore size 
nine clothes. At this time sugar was noted in the urine, but since a fasting blood sugar 
determination was normal this finding was discounted. Acne had been present since 
the age of thirteen to fourteen years. In 1943, between the ages of sixteen and seventeen 
years, the patient was treated for amenorrhea for several months at a time with courses 
of triweekly injections of estrogens in oil, in doses of 10,000 i.u. The patient knows that 
she grew verj' rapidly in the year, and her breasts began to develop, but she thinks 
that the beginning breast development and spurt in growth antedated the estrogenic 
therapj'. Be that as it may, a few months following the institution of treatment, she 
noticed a sudden development of excess hair on face and bodj*. hledication was stopped 
in November 1944., The patient claims that there has been no increase in the hj^per- 
trichosis since that time. PoliTihagia and some polydipsia had been noted for two 
months. Large amounts of urine were passed at a time, but there was no nocturia. Per- 
spiration was not excessive, although the patient felt warm, hlentall}' she was quite 
alert and intelligent and had an excellent memorj-. Though usually calm, she had been 
quite irritable for the preceding few months. She did not suffer from headaches. 

Figures 3a and b are photographs of the patient, age eighteen j'ears and three months. 
Her measurements were as follows; 


"Weight 118 pounds 

Height r 66i inches 

Span 66 inches 

Upper segment (pubis to verte.x) 32§ inches 

Lower segment (pubis to floor) 34 inches 

Ratio of upper to lower 96 


She was a slender, pale, odd-looking young girl with an excessive growth of coarse, 
blonde, facial hair extending along the cheeks, down under the chin, and onto the neck. 
There was, in addition, hair on the upper Rp, a masculine pubic escutcheon, hair about 
the areolae, and long, coarse, wir}' hair on the forearms and lower extremities. Extensive 
acne was present on the face and back. The eyes were wide-set and prominent, although 
the lid apertures were narrow. Ophthalmoscopic examination revealed normal fundi; 
the risual fields were normal. The dentition was normal except for the absence of one 
lateral incisor which had been extracted. The chest was quite narrow and the entire 
figure somewhat bojdsh, although there was some development of the breasts. The lungs 
were normal. The heart was not enlarged. There was a rough systolic murmur heard at 
the mitral area which was not transmitted. The pulse was 76 and the blood pressure 
110/70. No organs or masses were palpable in the abdomen. The hands were slender 
and tapering and showed a coarse tremor on extension. The lower extremities were not 
remarkable and the reflexes were normal. Pelvic e.xamination showed well developed 
labia and slight enlargement of the clitoris. The uterus and ceiwix were small. The ovaries 
were bilaterally enlarged to about the size of small hen’s eggs and were firm to palpation. 

Laboratory data: The urine was normal except for the frequent presence of a yellow 
precipitate when tested with Benedict’s solution. The blood showed: hemoglobin, 94 
per cent (13.6 gm.), 4,600,000 erj-throcj-tes, 7,400 leukecj-tes; the differential smear 
showed: 68 per cent neutrophils, 28 per cent Ij-mphocj-tes, 2 per cent monocj-tes, 2 per 
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cent eosinophils; filamented neutrophils were 87 per cent, nonfilamented, 13 per cent. 
The color index was 1.02. The basnl metabolic rate was minus 2 per cent. The glucose 
tolerance test on January 23, 1945 was as follows: 


Blood sugar Uripe sugar 

Fasting 93 mg.% neg. 

a hour 206 mg.% neg. 

1 Four 253 mg.% 2 plus 

2 hours 333 mg.% 4 plus 

3 hours 233 mg.% 4 plus 


Urinary hormone determinations revealed: twenty-four hour output of 1 7-hetosteroids 
(kfetonic fraction) 21.1 mg. (normal 5.6 to 9 mg.); twenty-four hour output of gonado- 
tropins, follicle-stimulating hormones (F.S.H.), 34 mouse units' (normal) ; the combined 
estrogen level was reported as moderatety low (exact figure not available). Vaginal 
smears, stained with Shorr’s trichrome stain, showed definite evidence of estrogenic 
activity. Roentgenogram of the skull revealed the sella turcica to be normal in size and 
contour. The calvarium was moderatelj'' thin and uniformly calcified, showing no de- 
fects. Intravenous pyelograms showed no evidence of adrenal enlargement. 

Clinical diagnosis: virilism with primar 3 '’ amenorrhea, utefirie hj’’poplasia, h 3 ’'per- 
trophy of the clitoris, heterosexual hypertrichosis, impaired carbohydrate toleranjce, 
and bilaterally enlarged ovaries, but without obesity, hypertension or plethora. 

Pathologic differential diagnosis: (1) ovarian hj’^perthecosis (most likely); (2) bi- 
lateral arrhenoblastoma; (3) adrenal rest tumors of the ovary; (4) adrenal cortical hj’-- 
perplasia or possibly adenoma. Pituitary basophilism was considered unlikely. 

A pelvic exploratory operation was performed February 26, 1945. 

Operative report: The abdomen was opened through a midline incision, and the 
pelvic organs exposed. A small uterus of normal contour, two inches in length, was 
pulled to the left of the midline by a dense fold of peritoneum which extended from_ the 
upper portion of the bladder to the left infundibulopelvic ligament; the right broad 
ligament was thereby stretched. The ovaries presented the following interesting fea- 
tures: both were enlarged and resembled the smooth “oyster-like” polycystic structures 
described by Stein et al. (25, 26); both were unusually firm to palpation; they were 
gray but innumerable small telangiectatic blood vessels coursing through the cortex 
suggested considerable vascular congestion; the right ovarj’- was slightly larger than 
the left and measured approximate!}'" 6 by 5 bj’’ 3 cm. There was no evidence of follicular 
activity. The tubes showed normal adult development, Because of the bilateral in- 
volvement of the ovaries it was thought advisable to remove the excessive, tissue and 
to restore the normal contour. A wedge-shaped resection was done on the right side 

, 7/}>T^r 


Fig. 3a. Age 18 years; note hirsutism and acne. 


Fig. 3b. 

Fig. 3c. Resected portion of right ovarj'. Note C 3 '^stic structure. 

Fig. 3d. Ovary with follicle cysts in the cortex; thickened stroma with many atretic 


follicles (X30). 1 1 + • • j 

Fig. 3e. Follicle c 3 ^sts lined with unhiteinized granulosa cells; h 3 ’-perplastic luteinized 

theca interna (X 120). . , ^ j - I 

Fig. 3f. Atretic follicle with central and peripheral masses of luteinized theca interna 
cells (Xl20). _ 

Fig. 3g. Strands of luteinized theca interna cells m the ovarian stroma tXoUO;. ^ 
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practically to the hilus; less tissue was removed from the slightly smaller left ovary 
The' unduly thick cortex offered unusual resistance to the scalpel. The cut edges were 
easily approximated with fine. catgut sutures. Following resection, both ovaries were 
somewhat elongated but about normal in size. Exploration of the upper abdomen, 
including the adrenals, disclosed no abnormalities. The appendix was removed. 

Pathologic report: The portion removed from the right ovary was 4.5 by 2.5 by 2.0 
cm. (Fig. 3c), the one from the left ovar 5 ^, 4.0 by 2.5 by 1,0 cm. The cortical surface was 
prooth and the tunica albuginea thickened, firm, white and opaque. The cortical layer 
immediately beneath it was filled with'small c 3 ’'sts, 3 to 5 mm. in diameter, containing 
clear fluid; scattered similar cysts were present at a deeper level. The medullary part 
was unusually thick, firm and pale j’^ellow. 

Microscopically, the tunica albuginea was approximately three times thS normal 
thickness (Fig. 3d). Small ripening follicles contained ova whose nuclei were degen- 
erated, and small cj’-stic follicles contained degenerated and collapsed ova. Atretic 
follicles were present in great number. No corpora lutea were seen, and in none of the 
cysts were the granulosa cells luteinized. The ripening follicles were surrounded by a 
wide zone of theca interna cells. Cells containing lipoid were found around the larger 
follicles, around the cysts, and sometimes in the centers' of atretic follicles and in 
strands and islands in the medullary stroma (Figs. Se, f, g). 

In frozen sections stained with Nile blue sulfate, no lipoid substances were demon- 
strated the proliferating theca interna cells surrounding ripening follicles, but around the 
cysts the cells contained minute, pale, blue-staining granules. In the stromal strands 
and around the atretic- follicles the cells contained small, spherical, deep-blue-staining 
granules, larger purple-staining granules- and irregular red-staining clumps. Blue- 
staining with Nile blue sulfate is characteristic of soaps, fatty acids, cholesterol, cho- 
lesterol esters and lecithin, purples and reddish-blue probably representing mixtures 
of blue-staining and neutral fats. Unfortunately, material was not available for identi- 
fication by the use of polarized light. However, similar small spherical granules have been 
identified in other material, by the use of the Hoerr-Romeis staining technic as phos- 
pholipid or cholesterol. That a correlation exists between hormonal activity and lipid 
content, particularly phospholipid and cholesterol, has been demonstrated by Bloor, 
Okey and Corner (4), and by Boyd and Elden (5)) in the lutein cells of the sow’s ovary, 
and by Greenblatt, et al., (15), Traut, et ah, (29), Wolfe and Neigus (34), and Banner and 
Dockerty (2), in certain hormonall}>--active human ovarian tumors. In this case it should 
be noted that the older theca lutein cells, those around, older atretic follicles and es- 
pecially in the stromal strands, apparently contained a.fairlj''large percentage of neutral 
fats, an indication that their hormonal activity was slight or absent. Ponceau-fuchsin 
staining failed to show the granules said to be characteristic of androgenic cells. 

The resected portion of the right ovarj'’ was placed in butjd alcohol at the time of 
operation. It was subsequently sent to Dr. Herbert Evans’ laborator}’-, at the University 
of California in Berkeley, where it was assayed for androgenic activity. The extract was 
evaporated at 56° C. and the residue dissolved in 2 cc. of sesame oil. One cc. was injected 
into each of two 21 day old hypophysectomized male rats six daj'^s postoperatively. No 
effect was produced on the seminal vesicles or prostate, indicating the absence of male 

sex hormone in any appreciable amount in the ovary. 

Subsequent developments: April 3, six weeks after the surgical intervention and 
ndthbut any other treatment, the patient had her first menstrual period. These have 
since recurred at fairly regular intervals and have been characterized by normal flow 
with a duration of four to six days. Dysmenorrhea occurred on two occasions. The psy- 
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cbologic effect of the establishment of normal menstruation has been dramatic. There 
have been no perceptible changes in the breasts, clitoris, labia or uterus. The acne i.s 
slightly improved while the hirsutism, though still present, is somewhat diminished, 
the hair being of definitely finer te.vture. Carbohydrate tolerance seems to have shown 
a steady improvement (Chart II). A glucose-insulin tolerance test, October 26, 1945, 
was interpreted as showing some degree of insulin resistance. The 17-ketosteroid assay 
of the urine had dropped from a preoperative level of 21.1 mg. to 16.8 mg. six months 
postoperativelj-, but IMarch 30, 1946 had risen to 18.5 mg. per twenty-four hours (nor- 
mal range 5.0 to 9 mg.). In April 1946 urine was sent to the laboratory of Dr. Herbert 
hi. E%'ans for gonadotropin as.say with partition of the F.S.H. and I.C.S.H. (interstitial 
cell stimulating hormone) fractions. Hj'pophj'sectomized female rats were injected 
with 120 cc. equivalent of urine. Neither follicular'development nor repair of inter- 
stitial tissue was produced. The same amount was injected into hj'pophysectomized 

V.MSD 



Chart II 


male rats with no effect on seminal vesicles or prostate. It was concluded, therefore, 
that there were less than eight h\'poph 3 'Eectomized rat units of either F.S.H. or I.C.S.H. 
fractions per liter of urine. 

Discussion; Stein and Leventhal (26), in 1935, first insisted that the 
symptom complex of menstrual irregularities, notably amenorrhea, steril- 
ity, and varying degrees of defeminization or masculinization, in associa- 
tion with bilaterally enlarged cystic ovaries, constituted an endocrine 
syndrome. Tip to 1945, Stein (25) had reported a series of sixty such cases, 
all treated surgically by ovarian wedge resection. In every' instance this 
form of therapy resulted in the establishment or reestablishment of normal 
menstrual cy'cles and, in a significant percentage of eases, in the cure of 
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sterility. Stein and Leventhal (26), in 1935, stated that the only consistent 
pathologic change was the presence of follicle cysts lined by theca cells, 
while Stein and Cohen (27), in 1939, observed that luteinization of theca 
interna cells was the characteristic finding. Apparently, however, they 
did not consider these pathologic changes significant. They theorized that 
the polycystic changes in the ovary without corpus luteum formation were 
probably caused by an endocrine disturbance primarily hypophyseal, but 
that the resulting amenorrhea and sterility were caused by mechanical 
crowding of the ovarian cortex by cysts which interfered with the normal 
maturation of graafian follicles. It is on the basis of release of pressure 
that they explained the curative effect of ovarian wedge resection. 

Fraenkel (10, 11), in 1941 and 1943, reported a similar instance in which 
removal of one enlarged ovarv and partial resection of the other resulted 
in cure of amenorrhea, sterility and virilism. Examination of the removed 
tissue showed no clearly-demarcated tumor,' but rather a diffuse hyper- 
plasia of theca interna cells. Study of this case and of twenty-six others 
from the literature led Fraenkel to conclude that the syndrome was due 
to the hyperplasia of the theca interna cells of the follicles. He stressed the 
point that this thecosis bears the same relation to the thecoma as hyper- 
plasia of the th3a'oid or pituitary glands, for example, bears to true adeno- 
mas of these glands. Furthermore, he stated that just as hyperthyroidism 
is amenable to surgical cure by subtotal resection of the hyperplastic 
gland, so may the symptoms of hyperthecosis of the ovary be cured by 
partial resection. 

In our case we were pleased by the prompt initiation of normal and 
regular menstruation and the consequent psychologic improvement of the 
patient, but we were disappointed in the degree of regression of the hir- 
sutism. This lack of regression apparently has been the general experience. 
At first we attempted to explain the results on the basis of persisting patho- 
logic ovarian tissue, analogous to the situation where insufficient-hyper- 
plastic thyroid tissue is removed in hyperthyroidism. However, this ex- 
planation is untenable when one considers another group of cases, two 
reported by Geist and Gaines (12), two by Rottino and McGrath (23), 
and one by Cutting et ah, (6), where bilateral ovariectomy was done and 
where little improvement in the signs of virilism ensued. Another explana- 
tion, therefore, must be forthcoming. 

Normally, during the ripening of the follicle the theca interna cells 
proliferate and their cytoplasm becomes granular; a faint lipoid reaction 
can be demonstrated in them in the very early stages of corpus luteum 
formation. As the corpus luteum begins to degenerate, fatty acids appear 
in the cells of the theca interna. However, when a follicle undergoes 
atresia, the ovum and the granulosa cells perish, but the proliferation of 
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the theca interna cells continues. The proliferation is radial and eccentric 
and the cells, -n-hich contain fat at an early stage, become scattered among 
neighboring stroma cells. 

Study of the microscopic pathologj-- of our case leaves us with the im- 
pression that some factor as yet unidentified led to the premature death 
and degeneration of the ova, and that it is the increased amount of follicle 
atresia which accounts for the hyperplasia of the theca interna cell-s, most 
of which, on the basis of lipoid staining reactions, might be said to be hor- 
monally inactive. Geist, et ah, (13), and Greenblatt (14) showed that 
gonadotropins might produce this picture. Groher (16) demonstrated that 
androgens will stop development of normal follicles in immature female 
mice and that the follicles which developed prior to the administration of 
the androgens undergo degeneration and become atretic. In our patient 
the urinary F.S.H. titer was normal, the I.C.S.H. was not increa.sed, but 
the 17-ketosteroid level was high. If the source of this high 17-ketosteroid 
titer lies in the adrenal cortex, as we must assume, is it intrinsic there or 
is it mediated through the pituitar5'--adrenocorticotropic hormone? These 
are some of the unanswered questions, the final elucidation of which await.s 
a clearer understanding of the intricate pituitarj-’-adrenal-gonadal rela- 
tionships in the human subject. 

SU-AIMARY A^■D CONCLUSIONS 

Three nonneoplastic ovarian endocrinopathies have been reported. 

I. Ovarian Agenesis. An 8 year old ghl was obser\'ed for five j’^ears for 
failme to grow in height. Ovarian agenesis was su^ected and verified by 
surgical exploration. An early diagnosis of this condition is of paramount 
importance so that valuable time is not lost dming which epiphj'seal 
closure renders linear growth impossible. The extraordioarj'- potency of 
small doses of stilbestrol in producing development of secondarj’- sex 
characteristics and withdrawl bleeding has been demonstrated. Sufficient 
time has not elapsed to evaluate the growth-producing effect of the drug 
in this case. 

II. Precocious Puberty. A 6 year old girl with precocious sexual devel- 
opment and vaginal bleeding was thought to have an ovarian tumor despite 
lack of palpable verification. At laparotomy a unilaterally enlarged poly- 
cystic ovary was removed with prompt regression of all signs of precocity. 
After twenty-six months of remission, signs of ovarian activity again 
became perceptible. The possible cerebral origin of the syndrome is ad- 
mitted. Encephalography was recommended but refused by the famil}’', 

III. Virilism. An 18 j^ear old girl Avith primarj- amenorrhea, hetero- 
sexual hypertrichosis, slight enlargement of the clitoris, acne and impaired 

■ carbohydrate metabolism Avas found to haA'e bilaterallj' enlarged OA'aries. 
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Urinary assays showed high 17-ketosteroid and normal F.S.H. values. 
Ovarian hyperthecosis was suspected. A bilateral partial resection of the 
enlarged, firm ovaries was done with prompt establishment of normal 
menstrual function, improvement in the carbohydrate metabolism, and 
some regression, but not disappearance, of the hypertrichosis.- The gross 
and microscopic pathologic changes are discussed. The patient’s subse- 
quent course corroborates the conclusions of both Stein (25) and Fraenkel 
(10, 11) that the treatment of choice at the present time is partial ovarian 
resection. It seems doubtful that the hyperplasia of the theca interna cells 
is of primary etiologic significance. The final elucidation of this syndrome 
awaits a better understanding of the pituitary-adrenal-gonadal relation- 
ships and the histogenesis and functions of the several ovarian cell types. 

In conclusion, we believe that special emphasis should be placed on the 
. psychologic aspects of these- cases. The importance of maldng each one of 
these girls as nearly normal as possible for her age scarcely needs to be 
be mentioned. Far-reaching psychologic trauma can thus be averted. In the 
first case, although fertility is out of the question, normal or near normal 
stature and secondary sex characteristics will make possible a normal life. 
In the second case, early psychologic trauma due to being different from 
other children, and the remote danger of early impregnation were obvi- 
ated, while in the third case the personality changes which resulted from 
the mere establishment of the normal menstrual function were little short 
of a miracle. 
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PAROXYSMAL HYPERTENSION WITH CONCOMI- 
TANT SWELLING OF THE THYROID DUE TO 
PHEOCHROMOCYTOMA OF THE RIGHT 
ADRENAL GLAND. CURE BY SURGICAL 
REMOVAL OF THE PHEOCHROMOCY- 
TOMA 

JULIUS BAUER AND ELMER BELT 

/ 

Los Angeles, California i 

T he CLINICAL picture, pathology and treatment of tumors, origi- 
nating from the chromaffin tissue of the adrenal medulla (pheo- 
chromocytoma), or from the genetically and morphologically identical 
chromaffin tissue adjacent to the sympathetic chain (paraganglioma), and 
their -symptomatology, the suprarenal sympathetic syndrome, is well 
known today, Belt and Powell (7), Wells and Roman (46), and Howard 
and Barker (25). 

The case we are about to report is unusual since the patient presented a 
symptom hitherto not described in the literature, i.e., paroxysmal swelling 
of the thyroid gland, accompanying and simultaneous with paroxysmal 
hypertensive crises. Furthermore, there were extremely rapid and excessive 
variations in blood pressure, which , usually are not associated Mth the 
syndrome. 

In 1934 Belt and Powell (7) reviewed the sixty cases already reported in 
the literature, and simultaneous^'- presented a case of their own in which 
the pheochromocytoma, Aveighing 1000 gm. and containing 2 gm. of ad- 
renalin per 100 gm. of tissue, replaced the right adrenal. In the same year 
Bauer and Leriche (4) reported the sixth surgically-cured case of a chro- 
maffin tumor. This tumor Avas a paraganglioma situated close to a normal 
left adrenal gland. During the last decade the number of diagnosed and 
successfully-treated cases has risen considerably. Up to 1939, 103 chro- 
maffin tumors AA'ere recorded, either diagnosed or found at necropsy, 
Brunschwig and Humphreys (12).. Of these, 43 AA^ere found in the right 
adrenal, 34 in the left adrenal, 13 in both adrenals, and 13 Avere situated 
entirely outside the adrenal glands. In 1942, Kirshbaum and Balldn (27) 
collected 116 cases. In 1943, Hyman and Mencher (26) found a total of 35 
surgically-treated cases of chromaffin tumor reported in the AA'oiid’s litera- 
ture. Four of these AA'ere paragangliomas not inAmlving the adrenal glands. 
The operative mortality in this series of 35 cases AA^as 5. The tumor aa'bs 
’ malignant in only one patient who later died of metastases. 
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Case Report 

^[rs. B. B., 47 years old, houserv-ife, was first seen May 26, 1945, b}' one of us, Bauer- 
For approximately two years she had been suffering from spells which lasted from five 
to ten minutes. At first the spells occurred everj- seven to ten days, and later became 
far more frequent. Finally she had several attacks each day, occasionally even at night. 
The attacks may be described as follows: the patient felt slight pain in the stomach, in 
the legs, and arms; she then developed nausea and felt a swelling in her neck ante- 
riorly; her heart began to pound, she shook and experienced extreme weakness and 
fatigue; her skin became very pale, then red; her lips and fingernails became blue. After 
such an attack she perspired freely and felt tired and weak. The swelling in her neck 
persisted for at least one-half hour. The attacks usually occurred after breakfast but 
might occur any time, especially when she was fatigued. She lost seven pounds in 
weight during the two years following the onset of the attacks. 

The patient was always healthy, her only illness being measles, in childhood. She was 
frequently constipated. Her tonsils and adenoids were removed at the age of 17 3 'ears. 
The menstrual cj'cle began at the age of 17 j'ears; menstruation was regular and without 
abnormalitj'. She had two children. 

In her present illness the patient consulted several phj’sicians. A heart specialist and 
an allergist found nothing abnormal. One rhinolo^st wanted to pimcture a paranasal 
sinus, but another was against it. Another physician considered her to be neurotic. 
Later she was treated with theelin for menopau^l disorders. Finalh* the "patient’s 
physician. Dr. Marian Goldwasser, observed her during an attack and noted that the 
systolic blood pressure rose witWn a few minutes from 110 to 200. This observation 
induced Dr. Goldwasser to refer the patient to Dr. Bauer. 

Family history: The patient’s mother died at the age of 48 j'ears of diabetes mellitus. 
Her father died at the age of 76 years of unknown cause. One brother died at the age of 
47 years from diabetes mellitus. Another brother, 62 j'ears of age, is diabetic. Two 
brothers are lix'ing and well. One sister died at the age of 26 years following childbirth. 
Another sister is living and well at the age of 54 j'ears. ■ 

Physical Examination: The patient was of normal body buUd; was 61 inches tall 
and weighed 127 pounds. She had prematurelj- grey hair. On routine examination, the 
pulse was 80, and the blood pressure 120/80 to 130/88. The thjTOid was not dnlargecH 
The lungs, heart, abdomen, and nerv'ous sj'stem, did not show anj' abnormalitj'. The 
lower pole of the right kidney was palpable. Pelvic examination did not reveal any 
abnormal findings. Fluoroscopj' showed no abnormalitj' in the chest. The urine did 
not contain anj' albumin or sugar. 

With the tentative diagnosis of a chromaffin tumor, the patient was hospitalized for 
a few daj's in the Glendale Sanitarium, in order to studj' her during the attacks. 

In the hospital several attacks were observed by the house physicians and nurses. 
During one attack the blood pressure rose from 120/80 to 230/40. Concurrently, a sud- 
den rise in blood sugar was noted. During an attack June 5 at 11:30 a.m., the blood 
sugar was found to be 245 mg. per 100 cc. of blood, whereas the fasting blood sugar was 
98 mg. per 100 cc. of blood. During another spell June 7, the blood sugar was found to be 
150 mg. at 12:15 p.m., 160 mg. at 12:30 p.m., and 148 mg. at 12:45 p.m. During the 
attacks a marked swelling of the neck was noted in the region of the thjToid gland. 

The patient was advised to have an x-ray study, with air insufflation in the area of 
the adrenals, and to undergo surgical treatment for the supposed chromaffin tumor. 
She requested, however, that a final effort be made to treat the condition medicallv. 
Although no hope of successful medication was held out bj' us, she was placed on pro- 
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stigmine bromide. Prostigmine was suggested because of its parasympathetic stimulating 
action, which conceivably might have counteracted the sympathetic stimulation ex- 
perienced by the patient during an attack. However, oral administration of 15 mg. of 
piostigmine bromide three or four times each day produced no apparent improvement. 
The spells became more and more frequent, and August IS, one of us, Bauer, observed 
the patient during a typical attack. The course of the attack proceeded as follows: 

The patient entered Dr. Bauer’s office at 11:05 a.m., announcing the sudden onset 
of an attack. She felt extremely tired and weak; her heart was pounding; her arms, legs, 
back, and neck ached and pained; she felt a swelling of her neck; she was nauseated 
and shaking. The patient’s face was pale; her hands showed a fine tremor; her thyroid 
was markedly enlarged, its contours being clearly visible. The whole gland was bulging; 
the skin over the frontal part of the neck was hyperemic; however, no thrill or bruit was 
found over the thyroid. The attack lasted approximately twenty minutes. The patient’s 
fingertips and fingernails were slightly c 3 '’anotic at the end of the attack. The swelling 
of the thyroid disappeared completely in a few hours. The pulse rate at the onset of the 
attack was 84 and rose in 10 minutes to 06; the blood pressure was found to be 210/60 
at 11:10 A.M. (five minutes after onset). It was taken at two to three minute intervals, 
and showed the following extreme variations during the next twenty minutes: 130/60, 
240/75, 190/70, 100/60, 154/85, 100/70, 110/80. The blood pressure did not vary after 
11:32 A.M. when the patient declared her attack was over. The pulse them was SO. 

The patient now consented to an operation and she was seen August 10, 1945 by Dr. 
Belt. Urologic examination revealed the following; 

An x-ray of the genito-urinary tract showed the kidney shadows to be normal in size, 
shape and position. A large round gallstone, the size of a quarter, appeared in the region 
of the gallbladder. The liver was normal in size. The iliopsoas shadows were clearly seen. 
By x-raj’' no mass was seen in either adrenal area. A number twenty-four cystoscope 
entered the bladder readily. Vishal examination of the bladder revealed a normal mu- 
cosa. Both ureteral orifices were seen clearly, both functioned normally, and both were 
catheterized. Specimens from both kidneys were collected for Gram’s stain and culture. 
Neither pus nor stainable bacteria were seen in either specimen of kidney urine; on cul- 
ture both revealed gram-positive coccii Retrograde pj’-elograms revealed a normal kidney 
pehds on the left, with normal calices and a normal ureter pursuing a normal course to 
the bladder. 

In the standing position the left kidney did not descend materially. It emptied promptly 
into the bladder. On the right side there was a hydronephrosis. Grade I, on the basis of 
I to IV. The ureteropelvic juncture showed an obstruction approximately 3 cm. below 
the renal hilus. From this point upward the ureter was somewhat dilated, a dilatation 
which- extended to the renal calices. In the standing position this kidney descended a 
distance of 2 to 2| cm., and in descending caused the ureter to kink 3 cm. below the right 
ureteropelvic juncture. In the retrograde pj’-elograms, displacement of the right kidney 
was very marked; it occurred only when the patient was in an upright position. In the 
roentgenograms taken without air insufflation around tye adrenals, no definite evidence 
of an adrenal tumor could be discerned on either side. 

The patient returned to the office August 18 for further study'. At this time 60 cc. of 
air was injected into the perirenal space posterior to the kidney on each side. Diodrast 
was administered intravenously to bring out the shadows of the kidney parenchyma. 

A series of x-ray pictures was taken, first in the horizontal and then in the vertical Posi- 
tion in order to demonstrate the adrenal area. The left adrenal area was sharply defined 
and appeared to be normal. The right adrenal area was also clearly demarcated. At the 
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upper pole of the right Iddney, extending upvrard toward the diaphragm, a tumor mass 
was seen which was the size of a golf ball. This growth was seen to move with the kidnej' 
and was interpreted as a right adrenal tumor. 

Treatment: The tumor was surgically removed August 31, 1945. Under spinal 
anesthesia, the patient was placed in the ovcrhand-.swimming position with the right 
side up. Am incision through the skin was made between the last two ribs. The peri- 
osteum of each rib in turn was exposed. It was incised along the middle of the outer 
aspect of the rib, and each rib was lifted out of its periosteal bed. The pleura was ele- 
vated carefully, the crus of the diaphragm was retracted upward, and a round, tense, 
cystic adrenal mass was exposed. It was covered with a network of distended veins. 
The vessels of the pedicle were ligated one after another, and just as the base was reached 
the cystic mass suddenly ruptured. Its content of brownish fluid, glistening with 
crystalline flakes of hemosiderin, filled the wound and was picked up with a sponge. The 
shell of active pheochrome tissue was then lifted easily from its bed. Complete hemo- 
statis was assured and the wound was closed, leaving in place onlj' one smaU rubber 
drain. During the period of operation no hypertensive crisis occurred. The patient made 
an uneventful recovery, was up on the third postoperative daj', and left the hospital 
on the tenth postoperative day. She had no further attack-s, although 'for a time the 
pulse and blood pressure showed moderate variation.s, both spontaneous and provoked 
by changes in posture. These variations were not associated with any discomfort and 
gradually subsided. Subsequently, October 9 and 16 respectiveb', the following pulse 
rates and blood pressures were recorded: 



Recumbent | 

1 

Sitting 

Standing 

Pulse 

80 s 

84 i 

96 

B.P. 

150/90 

140/90 ! 

140/95-130/100 

Pulse 

68 

72 

80 

B.P. 

145/90 

130/80 

130/100 


The tumor tissue removed at surgery was examined by Dr. Reuben Straus, patholo- 
gist of the Cedars of Lebanon Hospital. He reported as follows: 

“Gross descriplion: The specimen consists of a newly opened cystic structure measur- 
ing approximately 6 X6 Xo.5 cm. in diameters. It weighs 31.3 gm. The external surface 
is roughened in several areas by fibrous bands, and further presents several portions of 
bright yellow tissue ha\'ing the color of adrenal cortex. This is present on two aspects of 
the mass, and is generally flattened. It appears compressed, so that only small ribbons 
of tissue traverse the external surface of the mass. The external surface is gray in color 
and presents a few areas of hj-peremia. The wall of the cystic structure varies in thickness 
from about 2 mm. to a maximum of 11 mm. The maximum thickness is reached in the 
area of a smooth, rounded eminence, which projects into the cystic ca^dty. This eminence 
measures 3 X3 cm. in transyerse diameters. On section this eminence presents a pale, 
glistening, homogeneous, apparently cellular surface, the appearance of which is not 
unlike that of a Ijunphosarcoma. The lining of the cyst, which generally is not smooth 
but glistening, is pale tan, although areas of dark brown discoloration are seen. 

"Microscopic description from seven sections, suprarenal gland': Six irregular pieces 
show portions of a cystic tumor mass. The inner surface of the cyst has no characteristic 
lining. Slight hemorrhage is noted here. The tumor is composed of large, irregular, poh"- 







Pig. 1. Low power view (XlOO) of margin of tumor. 



Fig. 2. High power view ( X450)'of tumor cells. Dark brown granularity m the 
cytopls-sm of some of the tumor cells. 
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hedral cells. The cj^oplasm is abundant and lavender stained. The nuclei are small, 
fairlj' uniform, and some are hyperchromatic. The tumor is veil vascularized. The ex- 
ternal surface is bordered by a thick fibrous capsule. One of the pieces of tumor has a 
small amount of suprarenal cortical tissue, shondng to a large degree compression atrophy 
and replacement fibrosis. Additional sections of the tumor, fixed in Zenker, Helly and 
Zenker’s acetic acid, show a diffuse brown discoloration of all the tumor cells. Certain of 
the cells, however, show a distinctly darker brown granularity of the cj-toplasm. Pene- 
tration of the tumor by the bichromate is somewhat uneven. 

‘‘Diagnosis: Cystic pheochromocjdoma of the suprarenal’ gland." 

DISCUSSION 

Several problems arise in hazarding a diagnosis of chromaffin tumor. We 
shall discuss a few of these in some detail, with a brief note on the treat- 
ment, pathogenesis, and pathology of the tumor itself. 

Diagnosis : In our case the tentative diagnosis of a chromaffin tumor was 
based on the patient’s description of her typical attacks, and on the fact 
that these attacks were associated vdth paroxysmal arterial hiTpertension. 
It was corroborated by the finding that paroxysmal hyperglycemia ac- 
companied the attacks. Hence, the adrenalogenic nature of the disease was 
almost assured, since the attacks simulated entirely the effect of an intra- 
venous administration of adrenalin (epinephrine). The diagnosis was es- 
tablished when the supposed tumor was visualized in the x-ray plate by 
perirenal insufflation. 

Paroxysmal arterial hypertension is not necessarily indicative of the 
presence of a chromaffin tumor. Two monographs exist on paroxysmal hy- 
pertensive crises, the first published in 1905 by Pal (35) of Vienna, the 
second in 1934 in Paris by Bernal (8). Such crises have been observed in 
eclampsia, lead poisoning, essential hypertension, nephritis, aortitis, and 
various diseases of the nervous system such as epilepsy, traumatic or vascu- 
lar damage to the brain, or meningitis. In a case of subacute meningococcic 
meningitis reported by Weber (45), paroxj'^smal elevations of systolic blood 
pressme from 130 to 240 were observed. In a case of tabes, studied by 
Rowntree and Ball (40), paroxysmal elevations of systolic blood pressure 
from 90 to 235 occurred. The supposed adrenal tumor was found neither at 
operation nor at autopsy. Hypertensive crises may accompany a diseased 
gasserian ganglion, Tr5moli5res and Veran (42), a sciatic neuritis, or a 
compression of the vagus by tumor masses, Donzelot (20) and Villaret (44). 
Vascular hypertensive crises have been reported in rare cases of typhoid 
fever and other acute infectious diseases. Monier-Vinard (31) observed 
paroxysmal hypertension caused by an aUergj^ to Madeira wine. A patient 
reacted regularly to a glass of Madeira wine with a paroxysmal rise of his 
blood pressure from 160/90 to 280/140. This allergic reaction was provoked 
many times during a long period of obseiwation. 
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These different varieties of paroxysmal hypertensive crises are probably 
brought about by a direct central or reflex stimulation of the medullary 
vasomotor center. This may, or may not, involve excessive liberation of 
epinephrine by central irritation of the splanchnic nerves. In a hypertensive 
crisis, if the diastolic pressure is only slightly elevated or not elevated at all, 
or if it drops even below the original level, then we are justified in presum- 
ing that the effect is due to the action of epinephrine. It was shown in 1912 
by one, of us, Bauer (2), that epinephrine, adrmnistered subcutaneously, 
may lower the diastolic pressure. Occasionally it may lower the pulse rate, 
probably by central stinaulation of the vagus. 

Paroxysmal hyperglycemia may or may not accompany paroxysmal hy- 
pertensive crises. Bauer and Leriche (4, 5) first reported a case of chromaf- 
fin tumor in which paroxysmal hyperglycemia accompanied the hyperten- 
sive crises. During an attack the blood sugar rose to 285 mg. % and fell to 
the usual value of 96 mg. % after 2^ hours. Van Epps, Hyndman and 
Greene (43) reported a case in which the blood sugar rose from 110 
to 273 mg. % during the hypertensive crises. This sign, however, is 
variable. It was absent in a second case of Van Epps, et ah, as well as 
in a patient examined by Engel, Mencher and Engel (22). A patient 
of Mortell and Whittle (32) showed a rise of his blood sugar from 100 mg. % 
to 245 mg. % during a hypertensive spell. Cahill (13) mentions a decrease 
in blood sugar during an attack, “evidently from rapid use of blood glu- 
cose. He does not cite a particular case or give figures. This action cer- 
tainly is not in accord with the known effects of hyperadrenalinemia, nor 
does it conform with the mild transitory glycosuria observed in some cases 
after a hypertensive crisis. Paroxysmal hyperglycemia and transitory gly- 
cosuria, accompanying hypertensive crises, are not confined to chromaffin 
tumors, but may occur in other diseases. Therefore, paroxysmal hypergly- 
cemia alone does not prove the presence of a chromaffin tumor. 

Provocation of hypertensive attacks by any mechanism which calls forth 
an adrenahn discharge may be suggestive of the presence of a chromaffin 
tumor. Hyman and Mencher (26) enumerate the following causative fac- 
tors of hypertensive attacks: emotional upsets, fear, anger, slight trauma, 
change in posture, massage on the side of the tumor, administration of 
histamine Roth and Kvale (39), or adrenalin, or immersion of the extremi- 
ties in cold water. Artificial provocation of an attack did not occur in our 
case or that of Bauer and Leriche (4, 5). In the case of Belt and Powell (7), 
however, the tumor mass must have been compressed when they placed the 
patient on the surgical table in the overhand-swimming position and raised 
the kidney hft, thus provoking an attack of hypertension which terminated 

in death. i. . • 

Demonstration of adrenalin, or at least of a pressor substance in the 
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blood of a patient during a hypertensive crisis, also may be suggestive of 
the presence of a chromaffin tumor. By chemical anatysis Ernould and 
Picard (24) found increased adrenalin in the blood of such a patient. Beer, 
King and Prinzmetal (6) demonstrated the presence, during a hypertensive 
crisis, of a pressor substance in the blood of a patient vith a chromaffin 
tumor. They used a modification of PissemH’s (37) method (perfusion of 
the denenmted rabbit’s ear). Since in their experiment the pressor effect of 
the blood was suppressed by ergotamine tartrate, it is almost certain that 
during the hypertensive crisis adrenalin was circulating in the blood in 
excessive amounts. In a case reported by Hyman and Mencher (26), (case 
3), a pressor effect of the patient’s blood during a hj’pertensive crisis was 
demonstrated on a dog’s tail preparation; and an adrenahn-like effect was 
also obtained on a denervated cat’s eye. A less delicate method of detecting 
adrenalin, by perfusion of a frog’s leg, failed to give a positive result in the 
case of Bauer and Leriche (4, 5). 

Demonstration of a ■vasopressor substance in the blood of a patient dur- 
ing a hypertensive crisis, however, is not necessarily indicative of the pres- 
ence of a chromaffin tumor. Brandt and Katz (11) found such a pressor 
substance in the blood during hypertensive crises in a number of cases of 
paroxysmal hypertension due to causes other than chromaffin tumors. The 
foUo-ndng pharmacodynamic tests were employed, indicating that the pres- 
sor substance was actually adrenalin: (1) Pissemski’s (37) method of per- 
fusion of a rabbit’s ear, (2) registration of the movements of an isolated 
rabbit’s intestines, and (3) the mydriatic effect on an isolated frog’s eye. 
All of these tests indicated that the pressor substance actually was adrena- 
lin, the effects of which were abolished by ergotamine tartrate. Bernal (8) 
transfused into a normal person 300 cc. of blood which was ■withdrawn from 
a patient while suffering from an attack of paroxysmal hj^pertension. He 
observed a pressor effect of the transfused blood, which did not occm when 
blood was taken from the same patient during a free interval or from other 
patients not suffering ■with paroxysmal hypertension. The patient, whose 
blood exerted a pressor effect diuing the hypertensive crisis was not, how- 
ever, suffering from a chromaffin tumor but from chronic lead poisoning. 
Demole and Rutishauser (19) report an extraordinary case of paroxj’'smal 
hypertension occurring in a patient suffering from a tuberculous destruc- 
tion of the left adrenal gland only. The systolic blood pressure rose during 
the crises from 140-170 ram. Hg, to 210-250 mm. Hg. At the same time the 
blood sugar rose from 91-100 mg. % to as high as 170 mg. %. Transfusion 
into a normal recipient, of the blood taken from this patient during a 
hypertensive crisis, markedly raised the recipient’s blood pressure and 
blood sugar for a period of ten minutes. This reaction failed to occur if 
other blood was used for transfusion. 
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We conclude^ therefore, that demonstration of an adrenalin-like presso] 
substance in the blood of patients during hypertensive crises may be ar 
interesting corroboration of the diagnosis of a chromaffin tumor, but is 
nonspecific and, therefore, not diagnostic of the presence of a chromaffir 
tumor. For practical diagnostic purposes it may be omitted. 

Visualization of the tumor on the x-ray plate is the most important diag- 
nostic procedure in cases of chromaffin tumors. In some cases pyelography 
may show a displacement of the Iddney by such a tumor, Belt and Powell 
(7). Perirenal insufflation introduced by Carelli (16, 17, 18) in 1921, and 
popularized in this country particularly by Cahill (14, 15), will in most 
cases enable us to ascertain the diagnosis, and at the same time permit the 
surgeon to proceed with assurance to extirpation of the tumor. If x-ray 
studies do not support the tentative diagnosis of a chromaffin tumor, how- 
ever, the clinical diagnosis may nevertheless be correct. A small adrenal 
tumor, or one that lies outside the adrenal gland, i.e., a paraganglioma, 
may escape visualization in the x-ray even with the aid of perirenal air 
insufflation. In the case of Bauer and Leriche (5) for instance, the cherry- 
sized paraganglioma adjacent to the left adrenal gland probably would not 
have been seen even after perirenal air insufflation. Such paragangliomas 
may be located even in the thoracic cavity, Phillips (36), in winch position 
they certainly would not be visualized in the x-ray picture. 

X-ray study after perirenal air insufflation is therefore, an indispensable 
diagnostic procedure, but a negative result does not disprove the presence 
of a chromaffin tumor. 

Extremely rapid and excessive variations in the blood pressure were 
recorded during a hypertensive paroxysm in the patient here presented. To 
our knowledge such an observation has been made only once hitherto. We 
saw the blood pressure shifting, within a few minutes, from 210/60 to 
130/60, then again up to 240/75 and down to 100/60. Mortell and Whittle 
(32) noted shifting of blood pressure in five minutes from 300/180 to 160 
systolic, returning again in the next five minutes to 300 systolic. It is hardly 
possible to decide whether the excessive output of adrenahn took place in 
intermittent pushes, or whether the blood pressure variations were due to 
rapid changes in the responsive threshold of the vasoconstrictors. In Engel, 
Meiicher and Engel’s (22) case also, there were strildng variations in the 
blood pressure; however, they were not as rapid as they were in our patient, 
nor did they occur during one hypertensive attack. Following a severe 
hypertensive crisis of unusual length, their patient showed a serious fall in 
blood pressure to 76/60, a level which persisted for several hours. Since the 
fall was associated with hemoconcentration, tachycardia, and torpor, the 
authors suggest '^epinephrine shock” as a manifestation of pheochromocy- 
toma of the adrenal gland. They compare this effect with that following the 
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prolonged administration of large doses of adrenalin in animal experiments. 
In 1918 it was shown, by Bauer and Froehlich (3), that prolonged per- 
fusion of a frog’s leg u*ith adrenalin in weak concentrations inverts the 
vasoconstrictor effect of various short stimuli into a vasodilator effect. 
Faradic stimulation of the lumbosacral plexus, adrenalin in high concen- 
tration, pituitrin, and strj'chnine were the stimuli used in the experiment. 
A similar mechanism may be operating to produce the extreme variations 
in blood pressmre as noted in some patients with chromaffin tumors. Engel 
and Aring (23) observ’^ed tremendous variations in blood pressure in an 18 
year old patient with a cyst in the thalamus. The blood pressure was once 
found to be 88/40, and a few hours later l80/i30. Less than a year before 
death it was 220/160, and the next da}' 120/80. 

The abnormal carbohydrate metabolism noted in some cases of chro- 
maffin tumor may be the result of an inadequate adjustment between the 
adrenalin output and the requirements of the body. The glucose tolerance 
test on the patient reported by Beer, et al. (6), and by Hj-man and Mencher 
(26), revealed extreme variations in blood sugar which rose from 65 mg. % 
to 240 mg. % in one. hour, followed by a fall to 50 mg. % at the end of three 
hours. The fasting blood sugar of the same patient fell from 105 mg. % to 
15 mg: % one and one-half hours after the injection of 10 units of insulin, 
the fall being accompanied by profound hypoglj’^cenaic shock. A patient 
reported by McCuUagh and Engel (29) showed similar unusual blood sugar 
variations in a glucose tolerance test, fluctuation extremes being from 128 
mg. % to 267 mg. %, then down to 45 mg. %. In the case of Mortell and 
Whittle (32) the glucose tolerance test .showed a shifting from 163 to 253 
mg. %, and in three hours, to 74 mg. %. In a remarkable case of pheo- 
chromocytoma observ'^ed by Thome, Hindle and Sandmeyer (41), the glu- 
cose tolerance test following administration of 100 gm. glucose revealed a 
paradoxical result: the fasting blood sugar was 130 mg. %; after thirty 
minutes the level was 100 mg. %; after one hour it was 68 mg. %; after 
two hours it was 77 mg. %; and after three homs it was 85 mg. %. The 
authors do not comment on this very strange result. This case, incidentally, 
showed persistent hypertension, rather than paroxj'-smal hj-pertension, and 
was cured by surgical removal of the tumor. 

Paroxysmal diffuse swelling of the thyroid, accompanjdng a hj'perten- 
sive crisis, is an extraordinary^ feature in our case which, to our knowledge, 
has not been reported in the literature. It was obtyously caused by an 
intense paroxj'smal hyq)eremia of the thyroid gland. The close relationship 
known to exist between the thyroid gland and the adrenal medulla was 
emphasized b'y Belt and Powell (7) in the study of the reaction of pheo- 
chrome tumors upon the thyroid gland, as revealed in many of the cases 
presented in the literature. One can only speculate about the mechanism 
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of this unusual sign which occurred in our patient. It might be explained on 
the basis of some facts outlined by the physiologist, Eein (38), and his co- 
workers. These investigators found that the carotid sinus nerve .exerts a 
permanent depressing action upon, the vasomotor tonus of the thyroid ves- 
sels. Severing of the nerve leads to a diminished blood flow through the 
thyroid, even without an essential alteration in the blood pressure. 

Electric stimulation of the nerve, as well as a sudden increase in pressure 
in the carotid sinus, however, results in a considerable increase in blood 
flow through the thyi’oid gland. Therefore, the sudden rise of blood pressure 
in the carotid sinus, during the hypertensive crises in our patient, may have 
caused the tremendous transitory hyperemia of the thyroid with conse- 
quent enlargement of the gland. The reason this sign never has been re- 
ported in other cases with the same disease may be due to two factors: (1) 
it may have escaped the attention of both the patient and physician, if it 
occurred only in a mild degree, or (2) it may have occurred only in certain 
persons in whom the carotid sinus nerve was particularly sensitive. It was 
emphasized by Bauer (2) in 1912 that individuals vary in their reaction to 
the administration of adrenalin. 

The pathogenesis of the paroxysmal crises in chromaffin tumors is a 
matter of conjecture. It is an established fact that these tumors always 
contain excessive amounts of adrenalin, the release of which obviously 
must be responsible for the crises. Hypertension, therefore, is a problem of 
the outpouring of adrenalin rather than its manufacture. Mechanical irri- 
tation of the tumor by changes in posture or other factors is not a satis- 
factory explanation of periodic hypertension. Emotional excitement does 
not regularly precede the hypertensive crisis; nevertheless, it is evident that 
the physiologic mechanism which normally regulates the discharge of ad- 
renalin is dramatically modified in these patients. The mechanism re- 
sponsible for this change is undoubtedly nervous in origin, i.e., sympathetic 
impulses reaching the chromaffin tissue by way of the splanchnic nerves. 
Bauer (1) pointed out elsewhere that frequently we meet with hormonal 
disorders which result from changes in the rqechanism of discharge rather 
than from changes in the production of the particular hormone. Thus a 
^dcious circle is established by the excessive amount of adrenalin released 
by the chromaffin tumor, which acts as a powerful excitant to the sympa- 
thetic system. In turn, the parasympathetic system is stimulated with 
consequent nervous and hormonal (insulin) counteractions. Finally, the 
entire autonomic nervous control of the body is upset, resulting in the 
ultimate discharge of insulin vffiich counteracts the adrenalin. Individual 
constitutional differences, in the response of the various organs involved, 
may explain the differing clinical pictures resulting from the action 
of chromaffin tumors. 
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Not all cases of chromaffin tumor present the classical picture of parox- 
ysmal hj'pertension as we saw it in our patient. Some develop a more or less 
rapidly progressive, permanent arterial hj^per tension, resembling the “es- 
sential” variety of hj'pertension. According to Nuzum and Dalton (34), an 
analysis of the cases reported revealed that the paroxj'^smal tjTpe of hjT^er- 
tension occurred in 22 cases; the constant in 19. In rare cases of pheo- 
chromocytoma permanent hyperglj’^cemia and gljxosuria are displayed, 
instead of paroxj^smal hyperglycemia and glycosuria. Clinically, these 
closely resemble the usual variety of diabetes and may be associated with 
it, Biebl and Wichels (9); McCulIagh and Engel (29). However, in these 
cases of hj’perglycemia and gl 3 ’^cosuria associated -with an adrenal medul- 
lary tumor, the sjmdrome is relieved by removal of the chromaffin tiunor, 
Duncan, Semans and Howard (21). These cases represent one variety of 
what Bauer (1) named “sjunptomatic” hj'pertension and diabetes melhtus, 
as contrasted vith the far more frequent, constitutional (genetic) ttyjes of 
these diseases. In the first instance, hiTiertension and diabetes meUitus are 
but symptoms of the presence of the cbromafiSn tumor; in the second in- 
stance, they are disease entities as such. 

•In certain cases of pheochromocytoma, unusual spontaneous variations 
in blood pressure occmred which were not followed by the characteristic 
clinical manifestations. In cases associated with diabetes meUitus, ex- 
tremely variable spontaneous blood sugar levels have been recorded, 
McCulIagh and Engel (29). Spells of nervousness, weakness and profuse 
perspiration may occur, which are not associated with or caused by parox- 
ysmal hyqjertension or by paroxysmal alterations in the blood sugar level, 
McCulIagh and Engel (29). The basal metabohc rate may be elevated and 
may mislead the obser\^er into making an erroneous diagnosis of hyper- 
thyroidism. The imbalance of the autonomic nerv'ous sy^stem, created by’’ 
the excessive production of adrenalin and more specifically the dramatic 
discharge of this hormone, may result in quite different clinical pictures, 
depending on individual variations in the response of the effector organs. 

The pathology of chromaflhi -txunors has been described by Belt and 
Powell (7), and more recently by' Nettleship (33). It requires no further 
comment here. The cystic ty’pe of pheochromocyloma formd in our case is 
infrequently' reported in the literature. The sharply defined, smoothly 
rounded contours of the tumor, as shown in the x-ray plate, suggest a cystic 
pheochromoeytoma. The cyst form is caused by' necrosis of the central part 
of the large tumor. 

There was no indication of malignancy' in om patient. Malignant pheo- 
chromocytomas are rare. Up to 1942, McGavack, Benjamin, Speer and 
Klotz (30) collected from the literature only' eight reports of malignant 
pheochromocydomas. These metastasizing malignant tumors do not pro- 
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swelling of the thyroid gland was observed. This swelling reached its peak, 
and faded away, concurrently with the rise and fall of blood pressure, iii 
each hypertensive attack. 

A cure of this feature and of the entire suprarenal sympathetic syndrome 
was effected by the surgical removal of the pheochrome tumor. 
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THE EEFECT OF THIOUHACIL DERIVATIVES ON 
FETUSES AND INFANTS 

E. FREIESLEBEN AND K. KJERULF-JENSEN 

From Ihc Bisjtehjerg Hospital, Medical Department B, Copenhagen, Denmark, and 
the Research Laboratories of Ferrosan Ltd., Copenhagen 

G radually, as derivatives of tMouracii become of general use in 
the treatment of hjTperthjToidism, it proves necessarj* to find out 
whether cretinism in a light or severe degree can be induced in the fetus by 
administration to the mother’s organism of an antithyroid substance. 

Clinical experiences in this problem are scarce. Eaton (3) reported two 
cases in which thiouracil was given to pregnant women suffering from 
hyperthyroidism. One of these women bore a child whose thymoid was 
transitorily enlarged for some time after birth. The child was normal in all 
other respects. In the case of the other woman the thiouracil treatment was 
discontinued four weeks before partimition. This womaxl likewise bore a 
normal child. Palmer (7) treated with thiouracil three pregnant women 
suffering from hyperthyroidism. In one ease the treatment was continued 
from the fourth to the ninth month; in other words, right up to parturition. 
The child was normal in every respect. 

In the Bispebjerg Hospital, Medical Department B, a 36 year old woman 
was treated successfully for hyperthyroidism, through the first period of 
her pregnancy, with adequate doses of methylthiouracil. Because of compli- 
cating heart failtue the fetus was removed in the fifth month of pregnanc^^ 
The thyroid gland of the fetus, which had a total length of 23 cm., was 
hyperplastic, weighing 335 mg. The average weight of the thyroids of ten 
normal controls of corresponding size varied from 150 to 260 mg. 

Vogt (8) reported a 25 year old pregnant woman suffering from hjqper- 
thyroidism. She was treated with methylthiouracil, 600-100 mg. per day, 
until parturition. Althou^ she herself developed a marked goiter during 
the treatment, there was no thyroid enlargement in her child. 

The effect of thiouracil on pregnant rats and on the growth rate of im- 
mature rats has been described in detail by Hughes (4). Hughes induced a 
pronounced myxedema in infantile rats by administration of thiouracil 
from the first day of life. The cretinism manifested itself by retardation of 
growth and development of bones, a mild degree of anemia, great mor- 
tality, and development of thyroid hjqperplasia. “The young of thioiuacil- 
treated mothers appeared to be normal but, showed e^ddence of th^Toid 
hyperplasia as early as one day of age, and retarded development at ten 
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days, indicating the possibility of placental and mammary transmission of 
the drug. Cretinism was not seen if thyroxin was given concurrently.” 
Even feeding thiouracil to hens may cause thyroid enlargement in chicks, 
Andrews and Schnitzler (1). 

The question which must be of particular interest to the clinician is 
whether the thiouracil effect can injure the fetus in the uterus. Hughes’ (4) 
experiments seem to show that the growing organism is very susceptible to 
a deficiency in thyroid hormone. As the thyroid hormone is generally sup- 
posed to be able to pass through the placenta from mother to fetus, the 
latter need not necessarily be subject to thyroxin deficiency even if it is 
exposed to thiouracil from the mother. In the treatment of hyperthyroid- 
ism, the dose of thiouracil is generally adapted to preserve an approxi- 
mately normal thyroxin concentration. 

During the treatment of hyperthyroidism in human pregnancy the fetus 
may be influenced by thiouracil if this substance really passes through the 
placental membrane. The extent to which the blocldng of thyroxin pro- 
duction may be compensated for is dependent upon the super-normal pro- 
duction of thyroxin by the mother and the fetus itself. 

As this problem could not be studied systemically in women, because of 
the possible consequences to the fetuses, we have studied the development 
of the fetuses and the young of rats and rabbits during the influence of 
4-methyl-2-thiouracil administered directly, through the diet, or indflectly, 
transplacentally or transmammarily, by administration to the mothers. 
The details will be published in Acta Pharmacologica et Toxicologica, 1946. 

RESULTS 

Transplacental transmission of thiouracil derivatives. The following ex- 
periment was carried out with the object of proving that thiouracil com- 
pounds are transmitted transplacentallj'- from mother to fetus. Some nor- 
mal pregnant rats were fed on the usual standard diet 4-20 mg. 2-thio- 
4-n-propyluracil per 10 gm. diet, for four consecutive days. The uterus was 
opened and the fetus removed, great care being taken not to establish a 
contact, between the blood or tissue fluid of the fetus and those of the 
mother. Each fetus, which was nearly full-grown, was washed thoroughly 
and next dried at 100°C. The fetus was then given to normal rats, mixed in 
the standard food. These rats developed typical thyroid hyperplasia. On 
the basis of our knowledge of thyroid hyperplasia after administration of 
propylthiouracil we could estimate the antithyroid effect of each rat fetus 
to correspond to 0.01-0.1 mg. pi;opylthiouracil. Normal rat fetuses were 
found 'to contain no goitrogenic substances. . 

Effect of ihethylthiouracil in utero. In order to study the effect of methyl- 
thiouracil on the fetus, we fed a group of pregnant rats on a standard diet 
to which was added 0.25 mg. methylthiouracil per 10 gm. diet. This amount 
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of methylthiouracil suffices to bring about marked thyroid hyperplasia in 
less than ten daj^s, and it parallels the dose used in human hjTjerthjToidism. 
Methylthiouracil was given from the time of conception to the day of 
parturition. 

Several litters of normal rats which were fed on the same standard diet 
but with no addition of methylthiouracil served as a basis for comparison. 
The thyroids of all rat fetuses examined were found to consist of a solid cell 
mass with a httle connective tissue. The more developed fetuses presented 
beginning differentiation into solid cell cords, but no colloid. (On this point 
the development of the human thyroid differs from that of the rat. Within 
the latter half of pregnancy the thjToid of the human fetus has a histo- 
logically more normal appearance with well-developed follicles.) After a few 
hours of life newborn normal rats presented a beginning development of 
colloid substance. The follicles increased quickly in number and size. In 
10-day-old normal young the cell height was greater and the amoimt of 
colloid relatively smaller than in mature normal rats. Not until about the 
twentieth day of life did the thyroids of the young asriime the same histo- 
logical picture as that of a full-grown normal rat. These obseiwations accord 
with Null’s (6) description of the late embryonic development of the thy- 
roid gland of the albino rat. 

The young which had received methylthiouracil transplacentally 
showed at birth signs of the results of a slight antithyuoid effect, since the 
thyroid contained no colloid but consisted exclusively of solid cell masses. 
Colloid appeared in these cases one or two day^sdater than normally, but 
the further development of the thyroid corresponded exactly to that of the 
control animals. No increase in weight of the thyuoids of the infantile rats 
could be observed or registered. It should be borne in mind, however, that 
the thyroid of the normal, newborn rat weighs about 1 to 1.5 mg. Thus 
only slight transitory’- histologic changes could be demonstrated. The 
further development of these young was exactly^ like that of normal ymimg. 
This was also the case -Mth the ymimg whose mothers had received a con- 
siderable amount of melhylthioruacil in their diet, throughout pregnancy*. 

Transmammary administration of methylthiouracil. When methylthio- 
uracil was administered to suckling rats immediately* after parturition, thy^- 
roid hy*perplasia could be traced in the young after one week, and twelve to 
fourteen days after birth a maximal thywoid hy*perplasia was found. Such 
young presented a slightly retarded growth rate, expressive of an artificial, 
infantile my*xedema, even though the addition of methylthiouracil to the 
mother’s diet was discontinued before the end of the period of lactation, 
ten day’s after parturition. The period of lactation is supposed to last about 
twenty days or more. The thyToid was regenerated completely* -within less 
than one month. 

Direct administration of methylthiouracil to yo-ung animals. A consider- 
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able retardation of growth, together with the development of an in- 
fantile myxedema, was observed in the cases in which the direct ad- 
ministration of methylthiouracil was continued after the period of lacta- 
tion. These observations correspond exactly to Hughes’ (4) descriptions. 

Combined administration of methylthiouracil and thyroid hormone. The 
thyi^oid hyperplasia generally brought about by administration of methyl- 
thiouracil to infantile rats could be prevented entirely by concurrent ad- 
ministration of thyroid hormone. Thus it is plain that the dangerous ele- 
ment for the fetus and the growing organism is not the thiouracil as such, 
but the low concentration of thju’oxin in the tissues induced by this sub- 
stance. 

, DISCUSSION 

The above experiments may illustrate to what extent the thiouracils are 
clinically applicable in pregnant and suclding women, and the information 
they give on the necessity of thju'oid activity in fetal life is of physiologic 
interest. About the latter point there can be no doubt that the thiouracils 
can pass from the 'mother’s organism into the fetus. Christensen (2) re- 
cently found that many of the antithyroid substances are highly protein 
bound when occurring in human plasma. Of 4-methyl-2-thiouracil and 
4-n-propyl-2-thiouracil, only 35 and 8 per cent, respectively, were remov- 
able through ultrafiltration under corresponding circumstances, However, 
in our experiments this has not prevented sufficient amounts of the latter 
substance from pene'trating the placental membrane. Considering the fact 
that the infantile growing rat is very susceptible to the influence of thiou- 
racil, it is remarkable that the influence on the fetus seems to be rather 
small. This indicates that the thyroid hormone is not of vital importance for 
the course of the pregnancy and the intra-uterine development of the rat 
fetus. Attention should be called here to the fact that in the case of man 
the thyroid seems to function earlier in fetal life than in the case of rats. 
That the so-called congenital myxedema in man does not occur until a few 
months after birth, and that the thyroid of the fetus seems capable of 
reducing an existing myxedema in the mother, Zondek (10), are facts which 
argue greatly in favor of the theory that the thyroid hormone can pass 
through the placenta. Also the thyrotropic hormone is supposed to be able 
to pass through the placenta, Whiteside (9). When, therefore, a pregnant 
organism is exposed to the influence of a thiouracil derivative the fetus is 
hardly affected by the antithyroid substance as such, but the influence of 
this substance on the fetus probably depends on the effectiA^e amount of 
thyroid hormone present whether originating from the fetus itself or from 
the'mother. Accordingly, when a pregnant woman .suffering from hyper- 
thyroidism is treated with a thiouracil derivative there should, theoreti- 
cally, be no chance of injuring the fetus with the thiouracil as long as the 
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mother’s metabolic rate is kept -w-ithin normal values, but if the mother 
becomes affected during the treatment with an artificial myxedema, the 
fetus will share the same fate. For that same reason, overdosage during 
pregnancy is detrimental to the fetus. The use of thiouracil derivatives 
should be avoided entirely during lactation, because such drugs are so 
easily transmitted through the milk to the baby’s organism, which is par- 
ticularly susceptible to the antithjToid substances. 

SUMMARY OF EXPERIMENTAL RESULTS 

The experimental results obtained by Hughes (4), with 2-thiouracil, have 
been confirmed and extended through our experiments; 4-methyl-2-thiou- 
racil administered directly to rats and rabbits could bring about pro- 
nounced cretinism in young animals or animals which received the sub- 
stance through the milk. 

Fetuses of pregnant rats which were given a diet containing 2-thio-4-n- 
propyluracil brought about thjToid hyi^erplasia in normal rats when the 
fetuses were mixed in the food of the latter. This w-as regarded as direct 
proof of the transplacental transmission of the thiouracil derivative from 
mother to fetus. 

Rats which had been under the influence of methylthiouracil alone in 
uiero showed evidence of only a transitory, .slight thjToid hj-perplasia, and 
no subsequent retardation of growth. 

Administration of thjToid hormone concurrently with methylthiouracil 
prevented the development of infantile mj'xedema, as first described by 
Hughes (4), Thus it is not the thiouracil derivative but the thjToid de- 
ficiency that is detrimental to the quickly growing organism. 

CONCLUSION 

The probable conclusions of these results are that hyperthwoidism in 
pregnant women may be treated with thiouracils but overdosage should 
carefully be avoided; during lactation administration of thiouracils to the 
mother, or the lactation itself, should be discontinued. 
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THYROID AND ADRENAL INTERRELATIONS WITH 
SPECIAL REFERENCE TO HYPOTRICHOSIS 
AXILLARIS IN THYROTOXICOSIS 

ROBERT H. WILLIAMS 

From the Thorndike Memorial Laboratory, Second and -Fourth Medical Services 
(Harvard), Boston City Hospital, and the Department of Medicine, Harvard 
Medical School, Boston, M assachnsells 

F or SEVERAL decades many investigators have been interested in 
the interrelations of -the thyroid and adrenal glands. With alteration 
in the function of one of these glands, physiologic and anatomic changes 
have been observed in the other. However, the many contradictory con- 
clusions that have been drawn indicate the great need for elucidation. Al- 
though definite progress has been made in the last few years, there are 
many phases of the problem that are as obscure as is the etiology of Graves’ . 
disease. 

Since it was noted, in the course of examining thyrotoxic patients, that 
many of them tended to have less axillary hair than normal, and since the 
amount of axillary hair is governed to a large extent by the androgenic 
function of the adrenals (1, 6), the interrelationship of the two glands was 
given further consideration. The results are reported in this paper. Our 
interest in the significance of axillary hair as an indicator of the androgenic 
function of the adrenal glands was aroused in 1941 by Dr. Fuller Albright. 
Since then it has been the policy of the author to observe carefully in all 
.. patients the amount of axillary hair regardless of what their main com- 
plaint may be. These observations represent the standards for comparisons 
in the thyrotoxic patients. 

METHOD OP STUDY 

Each of 102 thyrotoxic patients examined consecutively at the Boston 
City Hospital was included in the study. Without any preliminary explana- 
tion the patient was asked: ‘'Do you have about the same amount of hair 
under your arms as does the average person?” If a subnormal amount of 
hair was observed, the patient was asked if it had always been less than 
normal, whether the amount had changed with the development of thyro- 
toxicosis, and whether any other members of the family had a subnormal 
amount of hair. When there was doubt as to whether there was a decrease 
in hair, the patient was credited as having a normal amount. The quantity 
of pubic hair was observed, but inasmuch as this hair is not as delicate as 
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axillary hair as an indicator of decreased glandular function, most of the 
emphasis Avas placed on the changes iii axillary hair. In determining 
whether the quantity of axillary hair present was normal, consideration 
was given to the sex, age and nationality of the patient, as well as other 
factoi-s which might influence the amount of hair. In this connection, dam- 



Fig. 1. Mother of several children, age 40, with moderate thyroto.'dcosis; never 

had any axillary hair. 


age of the liver was borne in mind, and in the last 70 of the 102 cases a 
record was made of the incidence of telangiectasia of the skin, liver palms, 
and gynecomastia. 

RESULTS 

Of the 102 patients examined, 50 (49 per cent) had a subnormal amount 
of axillary hair; nine either had no hair or a very rare sprig (Figure 1; 
Table 1). Sixty per cent of these patients had noticed that the amount of 
their axillary hair was moderately or markedly less than normal; 40 per 
cent had observed slight or no change. Twenty subjects were confident 
that they had always had a subnormal quantit}^ of axillarj* hair. Twelve 
patients stated that the amount of axillarj^ hair had decreased with the 
development of thyrotoxicosis, but one indiAudual thought that there had 
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been an increase. Six patients were confident that the quantity of axillary 
hair was subnormal in from one to four members of their family. 

Forty-three (86 per cent)' of the patients with decreased hair were fe- 
males ; in the group with a normal amount of hair, 73 per cent were females. 
The patients with decreased hair were from 19 to 72 years of age, averaging 
45 years; in the normal group the average was 36 years. The amount of 
hair was not related to the duration or the severity of the disease. No sig- 
nificant changes in the head or body hair were observed. 

Of the 50 female and 20 male thyrotoxic patients who were examined 
especially for telangiectases, lesions of the spider type were found in 16 
individuals, 14 of whom were females. These lesions consisted of very small 


Table 1. Amount of 'Decrease in Axillary Hair 



+++++* 

. No. of Patients 

9 


+ + + + 

S 


+ + + ~ 

13 


+ + 

11 


+ 

9 


* + + + + + =None or very few hairs present. 

+ = Slight decrease in amount of hair. 


tortuous blood vessels which traversed each other, occasionally appearing 
to have a belly in the center. In some cases close inspection tvas necessary 
to locate the telangiectases. Simple linear dilations of the small vessels were 
not included because their significance is uncertain. Round, well-circum- 
scribed, nodular telangiectases were noted to occur in 16 patients, but these 
were regarded as much less important than the spider-shaped ones. None 
of these vascular abnormalities was related to the age of the patient, the 
duration of the thyrotoxicosis, or to its severity. One individual, on becom- 
ing pregnant, experienced a great increase in the number of telangiectases. 

Liver palms were noted in 16 subjects and gynecomastia in 3. One pa- 
tient had hypotrichosis axillaris, gynecomastia, telangiectases of the skin, 
and liver palms. However, there was no clear-cut gronping of the disorders 
in the other cases. Some patients with very little axillary hair had no 
telangiectases, and the reverse situation was observed. 

- DISCUSSION 

The quantity of axillary hair is subnormal in association vfith several 
diseases. It is decreased, ordinarily, in patients vath Simmonds’ disease, 
Addison’s disease, hypogonadism, myxedema, or cirrhosis of the Iivct, and 
sometimes it is subnormal in other chronic debilitating diseases. Rarely 
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patients are seen who say that they have never had very much axillary 
hair although there is no endence of any of the foregoing diseases. In some 
instances it is stated that there is a subnormal amount of axihary hair in 
most of the members of the family. This condition may be the result of a 
defect in the end-organ, i.e., the hair follicles, rather than the amount of 
hormone produced. 

In considering the etiology of the hypotrichosis axillaris in our patients 
with hyperthjToidism, the presence of panhypopituitarism, Addison’s dis- 
ease, and hj’pogonadism can be disregarded. Although none of the patients 
had frank cirrhosis of the liven many of them may have had impairment of 
liver function. Weller- (14) found, at necropsy, pronounced parench'jmatous 
hepatitis in 22 of 44 cases of Graves’ disease. Aloreover, Youmans and 
Warfield (15) observed that impairment of hver function was common in 
this disease. In stud 3 dng many eases of cirrhosis of the liver, decreased 
axillary hair was often noted (7). The not infrequent coexistence of telangi- 
ectases and liver palms, as well as decreased axillarj’’ hair, would be in ac- 
cord vith impairment of liver function. These changes, and the gyneco- 
mastia that was obseiv'ed in three cases, could be associated with a 
decreased supply of androgenic hormone and a decreased inactivation of 
estrogens. Whereas the hypotrichosis axillaris possibly was related to im- 
pairment of liver fxmction in some of the thyrotoxic patients, this would not 
seem to be the main pathogenesis, since in most instances the subnormal 
amount of hair was observed by 'the patient before the manifestations of 
hyperthyroidism appeared. 

The question may be raised as to whether the subnormal amount of 
axillary hair signifies a decreased adrenal function, or some constitutional 
defect which predisposes to the development of thyrotoxicosis. In this con- 
nection, some of the work of Marine should be mentioned. In some patients 
developing Graves’ disease, he regarded the constitutional background as 
one of the most important etiologic factors (8). He considered Graves’ dis- 
ease as ultimately associated with “insufficiency of some secretion of the 
suprarenal cortex and gonads.” He stated that the changes in the thyroid 
represented a compensatory reaction to the abnormalities in the adrenals or 
gonads. 

In the rabbit and cat vith an intact thjToid, a, transient sj-mptom com- 
plex was produced by injury to the suprarenals, which was considered as 
closely resembling Graves’ disease (9). The outstanding changes were in- 
creased metabolism beginning between the third and sixth day and lasting 
from a week to several months, mj-asthenia, regeneration of the thjTnu.s, 
hypertrophy of the Ijunph glands, increased appetite, increased irritabilitj*, 
and hypersusceptibilit}’- to drugs. 

Shapiro and Alarine (11) reported that in 50 eases of Graves’ disease 
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feeding of a glycerol emulsion of very fresh ox suprarenal cortex caused a 
strildng gain in body Aveight and muscle strength. On the other hand, 
Weinstein and Marlow (13), using an adrenal cortical extract of greater 
potency, did hot find that the course of hyperthyroidism was ihfluenced by 
this therapy. Crile (2) believed that the adrenals were hyperfunctioning in 
Graves’ disease. 

Hoskins (5) observed that desiccated thyroid p^roduced hypertrophy of 
the adrenal cortex in young guinea pigs. Thyroxin does not induce adi’enal 
cortical hypertrophy in the hypophysectomized animal. 

Removal of the thyroid gland hastens atrophy of the thymus gland, 
Avhile removal of the adrenal glands causes regeneration of the thymus. In 
thyrotoxicosis, many of the changes in lymphoid structure are the same as 
those in adrenal insufficiency. There tends to be enlargement of the thymus 
and spleen, and lymph nodes, and there is a relative lymphocytosis in the 
blood. Adrenotropin (3), or adrenal cortical extract, when administered to 
rats, causes a decrease in the size of the thymus, lymph nodes, and spleen, 
and a lymphopenia'. Since Cushing’s syndrome is a result of hyperadreno- 
corticism, some of the changes in this disease may be compared with some 
of those in thyrotoxicosis. Weakness is generally present in each, as is a 
decreased glucose tolerance test. Osteoporosis is rarely found in thyrotoxi- 
cosis, but often found in Cushing’s syndrome. In the latter, there is usually 
an increased excretion of 11-oxysteroids (12), and 17-ketosteroids (4). In 
thyrotoxicosis there may be a decreased excretion of 17-ketosteroids in the 
urine (4). In thyrotoxicosis some of the adrenal changes probably are mani- 
festations of a chronic alarm reaction, Selye (10). 


SUMMARY AND CONCLUSIONS 


A subnormal amount of axillary hair was observed in 50 of 102 patients 
49 per cent, with thyrotoxicosis. In most of these cases the axillary hypo- 
trichosis was apparently present before hyperthyroidism was manifested, 
and consequently the question is raised as to whether the decreased axillary 
hair is associated with some constitutional abnormality predisposing the 
individual to the development of thyrotoxicosis. The role of the adrenal 
glands and of the liver are given due consideration. Telangiectases of the 
,skin and liver palms were not infrequently seen. The pathogenesis of these 
changes remains to be proven. 
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Cleveland, from 40% in 1924 to 8.2% in 1935. He emphasizes, however 
that the change in Michigan had been “regardless of - whether or not 
iodized salt had been used.” His inferences regarding the decline in the 
percent of goiter in Michigan are terribly wrong. The marked decrease of 
the incidence of goiter was entirely due to the use of iodized salt. The data 
from which he quotes is from surveys which I made or directed. 

Every article written on endemic goiter in Michigan giving the original 
data of these surveys, also stressed the deficiency of iodine in food and the 
use of iodized salt. In brief, Michigan has been the proving ground for the 
prophylaxis of endemic goiter by the use ,of iodized salt. From 1924 to 
1932 more than 90% of the table salt used in Michigan was iodized. All 
information on the use of iodized salt was published in the same articles 
from which the data republished by Dr. Greemyald was taken. 

It is diflicult to understand how anyone could ever have read the litera- 
ture on Endemic Goiter in Michigan and the use of iodized salt, and then 
have misunderstood it and misquoted it so completely as is done in this 
rewriting on the prevention of goiter in Michigan. I can- only ask, “Why 
did he do it?” ^ 

His summary represents only personal opinions without scientific data 
or fair logic to warrant such conclusions. 

0. P. Kimball 
Hanna Building 

' Cleveland, Ohio 

March 4, 1947 

LETTER TO THE EDITOR 

To THE Editor: 

Dr. Kimball objects to my corollaries. I shall discuss them in the order 
listed in my paper and his letter. 

1. In his Harvey Lecture (p. 97), Marine classified simple goiter as a 
thyroid insufficiency and said that “simple goiter and myxedema . . . are 
but different stages or degrees of the same nutritional fault.” I do not 
know why we should not draw the corollary that “Goitrous individuals 
should have low metabolic rates.” The fact that they do not was not ad- 
vanced by me as proof that goiter is not a thyroid insufficiency, for I can 
think of possible cpmpensatory changes in other organs. Nevertheless, 
none of these possibilities has been demonstrated nor, so far as 1 know, 
'even indicated by observations of any kind, clinical or experimental. I 

maintain my position. ' , . , i j 

2. “And again, there is no truth in the statement that goiters should 

contain less iodine than normal thyroid glands.” May I quote from Dr. 
Kimball? (The Thyroid Gland, ed. Amy F. Rowland, Phila., 1922, page 
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168): “In other words, no functional hyperplasia and, therefore, no goiter 
can develop, at least in the mammals above mentioned (dog, sheep, ox, pig, 
rabbit, cat, and man. I.G.), if the iodine store in their thyroids is main- 
tained above 0.1 percent.” If, now, the iodine contents of goiters are as 
great as, or greater than, those of normal glands, and they are, we must, 
assume that the increases in the weights of the glands more than com- 
pensates for the low concentrations. I regard such an assumption as entirely 
unwarranted. It seems to me to be quite ob%dous that if a goiter is due to a 
lack of iodine, the goiter should be found to contain less iodine than is 
present in a normal gland. I maintain that my corollary is logicallj'- derived 
from the proposition and that the' fact that the observed facts are not in 
accord with the corollary is a severe blow to the proposition. 

3. Immediately after quoting mj"^ corollaries. Dr. Kimball writes: “To 
even think that the above statements which 'he calls corollaries should be 
true shows a complete lack of understanding of simple goiter.” Eight lines 
later, he asserts that Marine and his associates proved my corollary to be 
true! I do not know to which experiments, b}’^ Dr. Marine, Dr. KimbaU 
refers. The only statement I can find is in the Harvey Lecture, pages 105 
and 106. There is, however, no mention of iodine-free diets and the dose of 
iodine given was one mfiligram per week to each pupp 3 \ I- submit that this 
dose cannot be regarded as merely making good a hypothetical deficiency 
and that the observations do not in any way substantiate the coroUar}'. 
If Dr. Kimball knows of any experiments by Dr. Marine with iodine-free 
diets, I wish he would let me know where they were reported. I have not 
seen any reference to them in any paper by others who have attempted to 
produce goiter by lowering the iodine intake. 

Dr. KimbaU objects to my use of the data in his report of 1937. Just 
what the wmrds “Instead . . . 1935” are intended to mean is not clear. 
They do not form a sentence. Perhaps some words have been omitted. 
Dr. KimbaU also writes: “From 1924 to 1932 more than 90% of the table 
salt used in Michigan was iodized.” I do not know just what the sig- 
nificance of this is supposed to be. According to Dr. IQmbaU’s own sum- 
mary of the Michigan census, there were a total of 61,649 children included 
in the survey. Of these, 9,429 are listed as never ha%’ing used iodized salt. 
For the entire group of 61,649 chUdren, whether they used iodized salt 
regularly, occasionaUy, or not at all, the reduction was, as stated, from 
38.6% in 1924 to 8.2% in 1935. It is perfectly true that the Cleveland group 
that had not used iodized salt for three years showed no such reduction. I 
said so on page 732 and attempted an explanation on page 733. I have 
neither misunderstood nor misquoted the data. 

The prophylactic use of iodine has not uniformly been foUowed b 3 ' a re- 
duction in the incidence of goiter. To the instances of increases in the oc- 
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ciirrence of goiter cited in my paper, I would like to add those cited on 
page 193 of an article by Hercus and Purves {Journal of Hygiene, 26., 182- 
203, 1936). One observer reported: “In spite of the fairly general use of 
iodized salt', there appears from the year’s figures to be a decided increase 
in the amount of goitre in all ages in both incipient and small' classes.” 
Hercus and Purves themselves observed several instances of goiter in 
women who used iodized salt (1:250,000) regularly. Dr. Kimball would, I 
supposed, retort that this amount is inadequate. Perhaps it is, but not be- 
cause “one milligram per day, from iodized salt” (see his letter, page 2, 
line 27) is needed to make good a deficiency. A gram or more of quinine 
a day was once considered necessary to prevent malaria, but not because 
malaria was believed to be due to a lack of quinine. 

^‘Post hoc, ergo 'propter hoc^’ is the oldest of the fallacies. The fact that 
toads appear after a rain is no proof that it rained toads. If Dr. Kimball 
}vill trouble to acquaint himself with the history of goiter, he will find that 
changes in the incidence of goiter as great, or greater than, any he has ob- 
served, have repeatedly been reported Avithout any known change in the 
iodine intake and without the slightest reason for supposing that there Avas 
any such change. 

In the last sentence of his first paragraph. Dr. Kimball Avrites: “These 
references suggest that some one is trying to bring this article to the 
fore. ...” Perhaps they do suggest this to Dr. Kimball, but they Avill 
scarcely do this to anyone Avho approaches the discussion with an open 
mind. I wrote my article and you published it. Science Service found it of 
general interest. Miss Stafford telephoned to me for some additional in- 
formation and prepared a release and a signed article. Science Service pub- 
lishes hundreds of such releases every year. Newspapers print Avhat the 
editors consider interesting. There is nothing mysterious about the pro- 
cedure. 

Dr. Kimball asks “Why did he do it?” There is only one answer. Because 
a careful examination of the literature led me to the conclusion that the 
“iodine-lack” hypothesis rested on no satisfactory evidence Avhatever; and 
was, in fact, contradicted by such evidence as is available. I have no 
apologies to offer, except to my students AAKom I had so long misled. 

ISIDOR Grebnwald, M.D. 
477 First Avenue 
NeAV York 16, N. Y. 

March 12, 1947 

LETTER FROM THE FORMER MANAGING EDITOR 

To THE Editor: — . . , t -.a . 

This Journal has recently published an article AAUitten by Dr. Isidor 
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Greemvald, titled “Is endemic goiter due to a lack of iodine?” [6: 708-741 
(1946)]. This work of Dr. Greenwald’s has been the subject of an adverse 
Editorial in the Journal of the American Medical Association [ISS: 620 
(1947)], and in view of the tj^pe of comments in that editorial and the fact 
that the decision for publication of Dr. Greenwald’s article was made dur- 
ing my tenure of your present office, it seems appropriate, if you approve, 
to call to the attention of your readers the following: 

When Dr. Greenwald submitted his article for publication the contro- 
versial nature of its contents was duly noted, and yet the several experts, 
whose adNuce was sought on the question of publication, were in agreement 
(with one exception) that this scientist deserved an opportunity to present 
his -views on this subject. It is fair to say that while the opinions varied 
somewhat as to the emphasis that should be placed on the various parts, 
the current interest in antithjToid substances and the inconsistencies in 
the existing e\ddence, of which everyone was aware but which were con- 
siderably emphasized by Dr. Greenwald, had something to do with the 
decision to publish his article. 

A lively reaction to the statements of Greenwald would be anticipated, 
especially by any one who attended the Third International Goitre Con- 
ference (1938), at which what seemed to be overwhelming evidence was 
presented supporting the iodine-lack hjqjothesis. Yet, even at that confer- 
ence there was discussion of the information then available on antithyroid 
substances. 

Too few students of goitre seem to be aware of the fact that nearly a 
century ago a commission was appointed by the French Academy to de- 
termine whether iodine deficiency w'as related to the causes of goitre. This 
Commission, after a careful study, reported in 1852 that they were unable 
to relate goitre to iodine deficiency because of inconsistencies in the data. 
This decision so discouraged scientific studies on the use of iodine in the 
prevention of goitre that more than fifty years had to pass before progress 
again could be made. 

The Editorial in the Journal of the American Medical Association deals 
too abruptly with the matter, and with one sentence attempts to dispose 
of the author and his e-vidence. One -wonders whether the -n-riter of the 
Editorial read the original article as published in this Journal, for no refer- 
ence -s\-as cited; there is merely a statement that “This extraordinary folly, 
unsubstantiated by anything resembling scientific evidence, has been 
circulated by Science Service.” 

We all naturally regret that the efforts of the Council on Foods and 
Nutrition, which has done so much good, may have been in an 3 ' waj’- em- 
barrassed by this publication, and had any one cormeeted -\vith this been 
appraised of the state of affairs as presented in the Editorial, undoubtedty 
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publication could have been delayed. However, it would seem to be im- 
possible for your Editors to prevent for long the publication of a sincere 
presentation of an opposing viewpoint by a competent scientist merely 
because an agency had dnce made a general decision on the subject. 

Greenwald did not deny beneficial effects from iodide therapy, but stated 
in his summary, "The beneficial effects, such as they were, appear to have 
been due, not to the inaMng good of a deficiency, but to a pharmaco- 
dynamic action of iodides.” Should this conclusion of his be verified, 
iodide therapy would remain inescapable until some better method would 
be discovered. 

Your readers will now understand that no matter what were the opinions 
of the mdividual editors and tire guest referees of the J ournal of Clinical 
Endocrinology on the relation of iodine to the cause of simple goitre, they 
believed that the subject deserved a presentation. 

K. W. Thompson, M.D. 

(former Managing Editor) 
154 Upper Mountain Avenue 
Montclair, New Jersey 
March 13, 1947 




Announceiaeiits 


SCHERING GRANTS TWELVE ENDOCRINE 
RESEARCH FUNDS 

Mr. Francis C. Brown, president of Schering Corporation, of Bloomfield 
and Union, N. J., has announced that a substantial program of grants in 
support of medical research studies has been initiated by that corporation, 
manufacturers of endocrine, x-ray diagnostic, chemotherapeutic and 
pharmaceutic products. 

The use of endocrine preparations in neuropsjmhiatrj' will be studied at 
the Worcester Foundation of Experimental Biology, Worcester, Mass., by 
Dr. Hudson Hoagland, and at the Montefiore Hospital's Division of Neiu-o- 
psychiatry. New York City, under the direction of Dr. H. Houston jMerritt, 
professor of clinical neurology at Columbia University, College of Physi- 
cians and Surgeons, and Dr. Arnold P. Friedman. 

The value of hormones in treatment of internal bleeding and threatened 
abortion is to be investigated by Dr. Abraham Rakoff at Philadelphia's 
Jefferson Medical College and Hospital. Drs. Howard C. Taylor, Earl T. 
Engle and C. L. Buxton, professors of obstetrics, gynecology and anatomy, 
of Columbia University, College of Physicians and Surgeons, will study 
sterility in females, and early abortion. Investigation of the relationship of 
the adrenal gland to pregnancy and toxemias of pregnancy will be directed 
by Dr. Charles W. Lloj^d, associate professor of medicine, at Syracuse 
University College of Medicine. 

Three New York medical schools have been given grants to support 
studies on endocrines in the field of skin disorders in prepubescent jmuths, 
and to develop a new method of adnaim'stration of estrogens. Dr. Frederick 
Reiss, associate professor of dermatologj^ at New York University, College 
of Medicine, will plan the first program; the second at Columbia Univer- 
sity’s College of Physicians and Surgeons is under Dr. William A. Schon- 
feld; and the last nill be directed by New York Medical College’s professor 
of clinical medicine. Dr. Thomas R. McGavack. 

Dr. Harrison F. Flippin, chairman of the committee on chemotherapj' 
at Philadelphia General Hospital, will supenise the study of combined 
sulfonamide therapy in injections. Dr. Abraham Cohen, of the Philadelphia 
General and Jefferson Hospitals, MU continue his study of the use of gold 
combined with estrogens and androgens in arthritis. 

Dr. Walter M. Kearns, Milwaukee, Wis., continues for another year 
certain special research studies. 
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A large grant was given to the Massachusetts General Hospital, Boston, 
to support that institution’s general research program. ' 

“ANDROGENS IN FEMALE” SUBJECT OF NEW 1947 , 
SCHERING AWARD' COMPETITION 

“The Clinical Use of Androgens in the Female” has been selected as the 
subject for the 1947 “Schering Award” competition among medical stu- 
dents in the United States and Canada, according to Dr. John N. Mc- 
Donnell, Director of Domestic Sales and Promotion for Schering Corpora- 
tion, Bloomfield, N. J. As in previous years, cash prizes of S500.00, 
S300.00 and $200.00 will be given for the best manuscripts received on 
this subject. Three judges prominent in endocrinology will select the 
winning entries. Dr. Norman L. Heminway, head of the Schering Medical 
Service Department, is chairman of the Schering Award Committee and 
in charge of the competition. 

The “Schering Awards” are offered annually in competition to stimulate, 
the acquisition of further knowledge of endocrinology by medical students, 
as a contribution to medicine by Schering, world’s largest manufacturer 
of hormones. 

Many students from almost a hundred medical colleges will submit 
their manuscripts for this 3 ’-ear’s Schering Award Contest which closes 
July 31, 1947. Even more widespread interest is anticipated in the 1947 
“Schering Award” than in previous years. 

THE FOURTH INTERNATIONAL CANCER RESEARCH 

CONGRESS 

The Fourth International Cancer Research Congress will be held in 
St. Louis, Missouri, U.S.A., September 2 to 7, 1947. The Union Interna- 
tionale Contre le Cancer has accepted the invitation of the American 
Association for Cancer Research, and the congress will be held under the 
joint auspices of these two organizations, with Dr. E. V. Cowdry, Pro- 
fessor of Anatomy, Washington ' University School of Medicine, and 
Director of Research of the Barnard Free Skin and Cancer Hospital, 
serving as president of the congress. 

Of the three congresses that have been held previously, the first was in 
Madrid, Spain, in 1933; the second in Brussels, Belgium, in 1936; the third 
in Atlantic City, New Jersey, U.S.A., in 1939. Due to the recent war, 
there has been no meeting of the congress during the past eight years. 

The State Department in Washington has approved the International 
Cancer Research Congress, and official invitations soon will be sent to all 
foreign governments who are to send delegates. 
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Initial steps in the organization of the congress have been completed. 
All oflBcers and' committees have been appointed and are enthusiastically 
at work. In addition to the president, Dr. E. V. Cowdry, Dr. J. Godard, 
president of the Union Internationale Centre le Cancer, and Dr. W. U. 
Gardner, president of the American Association of Cancer Research, wall 
serve ex officio as members of the executive committee. 

The foUoning committee personnel have accepted chairmanships: 

A. N. Ameson, St. Louis, Missouri — Local Arrangements 
S. Bajme-Jones, New Haven, Connecticut — Finance 
C. W. Larimore, New York, Nevr York — ^Exhibits 

L. A. Scheele, Bethesda, hlaryland — Governmental Liaison 

M. G. Seehg, St. Louis, Missouri — ^Publicity 
Shields Warren, Boston, Massachusetts — Program 

Headquarters MU be at the Hotel Jefferson, St. Louis, where some three 
hundred rooms wiU be available for guests. In addition to these rooms, 
other nearby St. Louis hotels have signified a willingness to make reser- 
vations on advance notification by those contemplating attendance at 
the Congress. 



Association Notice 

The 29th annual meeting of the Association for the Study of Internal 
Secretions will be held Friday and Saturday, June 6th and 7th, 1947, in 
the Viking Room of Haddon Hall Hotel, Atlantic City, New Jersey, pre- 
ceding the Centennial meeting of the American Medical Association. 

Members are urged to make reservations immediately inasmuch as the 
hotels expect to be filled to capacity. Make your reservations directly 
with Chalfonte-Haddon Hall advising them of the accommodations you 
wish. Rates are as follows: 

Chalfonte Haddon Hall 


Single room with bath: 

Double room with batli (without ocean view): 
Double room with bath (side ocean view) ; 
Double room with bath (ocean front) : 


S6, S7, S9 
SS and $10 
S12 

S14 and S16 


S7, $8, SIO 
$10 and $12 
$14 

$16 and $18 


Make your reservations now and avoid disappointment— remember, 
you can always cancel them at a later date. 

Further information regarding the meeting will be forthcoming at an 
early date. 
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ADRENALS 

Coxx, J. W., AND K. P. Mathews. Addi.son’s disease in the Negro. Am. 
J. Med. Sci. 213 : 404 (1946), 

The authors report five cases of Addison’s disease in A’^egroes and thus bring the total 
number of reported cases in Xegroes to 26. The}' believe that there is undoubtedly a 
much greater number of recognized cases which have not been reported but that the 
largest group of cases of Addison’s disease in Negroes is not being recognized as such. 
They believe that it is extremely doubtful that the incidence of Addison’s disease in 
Negroes is smaller than in whites since analysis of their own cases leads to the opposite 
conclusion. They emphasize that increased pigmentation of the skin, which is the most 
striking hint to the physician of Addison’s disease in whites, is of little or no value in 
suggesting this possibility to him as he examines the Negro patient, Howei-er, marked 
pigmentation on the dorsal surface of the tongue may be a significant finding. All of 
the cases of Addison's disease in Negroes reported in the literature upon which a patho- 
logical examination was made were found to be doe to tuberculosis of the adrenals. One 
of the authors’ cases was due to amyloidosis. From the information at hand, it would 
appear that idiopathic atrophy of the adrenal cortices (which now accounts for about 
50% of all cases in whites) is either non-existent or extremely rare in the negro. The 
authors point out that this is probably not a valid conclusion. The authors conclude that 
physicians must be on guard for the recognition of Addison’s disease in the Negro, which 
is in all probability much commoner than the number of reported cases would indicate. — 
E.C.R., Jr. 

Lewis, L. A., axd I. H. Page. Method of assajring steroids and adrenal 

extracts for protective action against toxic material (tvphoid vaccine). 
J. Lab. & Clin. Med. 31 (12) : 1325-1329 (1946). 

A method is described for determining the relative protective power of adrenal 
cortical extracts and keto-steroids against the toxic effects of ti-phoid vaccine in adrenal- 
ectomized rats. The substances to be tested is injected daily or twice daily (depending 
upon the menstruum) for three days prior to the intraperitoneal administration of 
1.33 M.L.D. of typhoid vaccine. One protection unit has been defined as the amount of 
material per 24 hours which will protect 90 per cent of a group of adrenalectomized rats 
against the above mentioned dose of vaccine. By this method of assay, the relative 
potencies of several preparations in units per mBligram were determined and found to be 
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as follows: ll-dehydro-17-hydroxycorticosterone, 5.5; ll-dehydrocorticosterone acetate 
(natural and synthetic), 3.6; ll-dehydrocorticosterone, 3.1; corticonebenzoate, 1.3; 11- 
ketoprogesterone, between 0.5 and 3.0; desoxycorticosterone, 0,5; progesterone, less 
than 0.3; and desoxycorticosterone acetate, acetoxypregnenolone, and methyl andro- 
stenediol, all less than 0.1. It is clear from the above that all of the compounds possessing 
an oxygen atom at C-11' exhibited considerable ability to protect animals from t 3 '-phoid 
vaccine. The protective capacity of any given substance closely paralleled its activity 
as determined by the muscle-work test of Ingle. It seems likely, therefore, that a direct 
relationship may exist between the ability of these substances to protect against typhoid 
vaccine and their role in the regulation of carbohydrate metabolism. — T.H.McG. 

Segaloff, a. The effect of diet on the growth and survival of adrenalec- 
tomized rats treated with desoxycorticosterone acetate pellets. J. Lab. 
& Clin.-Med. 57(4) ; 482-483 (1946). 

Immature, adrenalectomized male rats in which pellets of desoxycorticosterone 
acetate had been subcutaneously implanted were fed four variations of diet with the 
following results. No diet contained carbohydrate, but all had adequate ^types and 
amounts of vitamins for growth in the rat and U. S. P. XII salt mixture. Group I with 
crude casein and a fatty acid mixture in addition survived and grew during the experi- 
mental period of eight weeks. Group II without the fatty acid neither grew nor survived. 
Group III with a vitamin-free casein plus the fatty acid behaved similarly to group II. 
Group IV given a diet with fatty acid supplements but no casein acted as did group II. 
The authors concluded that dietary carbohydrate is not essential for the survival or 
growth of adrenalectomized rats treated with desoxycorticosterone acetate; that dietary 
fatty acids either burn as carbohydrate or permit such rats to utilize protein; and that 
crude casein contains a factor for growth not found in purified materials. — T.H.McG. 

Shipley, R. A., and R. I. Dorfman. The effect of infection and trauma on 
the excretion of urinary cortin. J. Lab. & Clin. Med. 31(4:): 481-482 
(1946). 

The cold test of Selye and Schenker (modified) and the liver glycogen test of Dobriner 
et al. were used as qualitative methods of bio-assay for urinary cortin. Values for normal 
young men and women showed "no obvious differences," but the estimated amount of 
material present was greater for the cold test than for the glycogen test. Eighty patients 
with infectious diseases, two following the stress of operative procedure (herniorrhaphy), 
and three after extensive body burns were test subjects. The urines of all these showed a 
rise in the output of cortin as compared with the normal. During recovery, there was no 
evidence of an abnormal depression of cortin values. — T.H.McG. 

Shipley, R. A., R. I. Dorfman, E. Bhchwald, and E. Ross. I'he effect 
of infection and trauma on the excretion of urinary cortin. J. Clin. 
Investigation 25(5): 673-678 (1946). 

Extracts of urine were tested for the presence of cortin-like material by (1) tlieir 
ability to protect adrenalectomized rats from cold and (2) their cajfacity for causing- the 
deposition of glycogen in the livers of mice. In both instances, the action was referred 
to standardized results achieved through the use of known quantities of 11-dehydro- 
corticosterone (Kendall’s compound A). Forty-eight hour lots of urine from each of 
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17 normal persons between the ages of 24 and 38 years were thus studied, as well as 
similar specimens from 7 patients with infectious disease, 2 undergoing surgical pro- 
cedures, and 3 with severe body bums. By the cold test, the normal subjects showed an 
average of 1.1 mg. of compound A-equivalent per day with a range of from 0.5 to 1.8 
mg. By the glj’cogen test, the average was slightly less than 0.4 mg. of compound 
A-equivalent with a range of from less than 0.2 mg. to 0.8 mg. Sex made no apparent 
difference in these results. Five of the 7 patients with infectious disease had an increase 
in the excretion of cortin during the febrile and early post-febrile stages of their dis- 
eases; the other 2 were sick for only a day. Normal levels of excretion occurred through- 
out late convalescence. During the first 2 to 4 days following herniorrhaphy in each of 
2 patients, there was a marked increase in urinary cortin to 10-fold the normal preopera- 
tive value (as measured by the glycogen deposition test) with a return to normal by 
the 6th postoperative day. In the 3 burned patients, distinct rises in UTinar 3 ' cortin oc- 
curred during the first 8 days; after the 12th daj', the values were again within the 
range of normal. The authors emphasize the point that "during recoverj' from stress 
there was no abnormal depression in output which one would expect in the presence of 
adrenal exhaustion.” — T.H.McG. 


Spence, H. M. anc F. G. Thompson, Jr. Hormone-producing tumor of 
adrenal cortex 371111 congenital absence of contralateral adrenal gland. 
New Eng. J. Med. 236:13 (1947). ' 

A large adrenal tumor was removed to relieve a case of Cushing’s disease. The patient- 
went into adrenal crisis after the operation and died 36 hours after from adrenal in- 
sufficiency .-On autopsy no adrenal gland could be found on the opposite side. The authors 
considered this as probably due to the depressing effect of the hormones produced by the 
tumor. The importance of pre- and post-operative therapj* to offset the danger of the 
adrenal insufficiency is emphasized. — L.T.S. 


WiEEiAMsoN, M. B. Concentration apd properties of tbe adrenocortico- 
trophic substance in female human urine. Proc. Soc. Exp. Biol, and Med. 
eS(l): 191-194 (1946). 

Freshly voided human female urine, dialj'zed urine, and acetone precipitated minary 
proteins were tested for adrenocorticotrophic activity in white rats by the methods of 
Moon, and Saj'ers, et al. for pituitary adrenocorticotrbphins. Normal female urine con- 
tained adrenocorticotrophic activity not due to its estrogen content. The active material 
was nondialyzable and thermolabile and appeared to be a protein. It was similar to 
pituitary adrenocorticotrophin in its ability to produce adrenal weight increases, and to 
depress the adrenal ascorbic acid level in normal and hvpoph 3 ’sectomized male rats. — 
F.N.A. 


GENERAL 


Barker, H. B. A detailed report ou the weights and weight losses of 
twenty-four men in Santo Tomas internment camp. J. Lab. & Clin. 
Med. 31(10): 1129-1132 (1946). 

During 36 months the average weight loss for 1506 men was 51 pounds with a rer 
sultant weight which averaged 70 per cent of the prewar figure. For 1232 women, the 
loss was 32 pounds with a final weight which was 76 per cent of the value prior to war. 
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The greatest losses were sustained by the older men and women. Despite a diet yielding 
less than 1,000 calories and approximately 29 to 30 grams of protein 'daib^ edema was 
quite uncommon. Although details are not given, the author states that pulse rates were 
usually slow; and that blood pressures of more than 100 mm. of mercury, and red cell 
counts of over 4 0 million per cu mm. were exceptional findings among the camp popu- 
lation.— F.I/.McU. 

Bradbury, J. T. A simplified method for the estimation of sodium. J. 
Lab. cfe Clin. Med. 57(11) : 1257-1261 (1946). 

A simplification of the uranjd-zinc method for the determination of sodium in body 
fluids is described. The original method is based upon the ability of uranyl-zinc acetate 
to precipitate sodium as a triple salt. When redissolved this triple salt gives a colori- 
metric reaction directly proportional to the number of uranyl ions present in the solu- 
tion. The author’s modification consists in estimating the loss of such color in the 
•supernatant fluid, and from this calculating the amount of sodium necessary to cause 
such a withdrawal of uran 3 d. The method checks well with gravimetric determinations. 
The author states that “The method can be used when sodium chloride concentrations 
are as low as 0.5 mg. per cubic centimeter.” — T.H.McG. 

Carr, E. A. A rapid bedside test for the detection of hypoglycemia. J. 
Lab. & Clin. Med. 31(11): 1267-1269 (1946). 

This method of determining hypoglycemia depends upon an adaptation of the 
oxidized bismuth-alkali method of detecting sugar in various bodily fluids. Whole blood 
is precipitated with copper sulfate and filtered under pressure. A drop of the filtrate is 
allowed to fall upon a large excess of Galatest (or other similar) powder. If within 45 
seconds a definite'grey or black discoloration develops, the reaction is considered normal. 

If such a change in color fails to appear, then hypoglycemia is present. Fn actual tests, 
a positive grey or black discoloration occurred in all blood sera containing 53 or more 
milligrams of glucose per 100 cc. Abnormal reactions were observed in all blood speci- 
mens containing 44 mg. per 100 cc. or less. All reagents are stable but the powder must 
be kept dry. The test is designed to consume not more than 3.5 rninutes of time and can 
be carried out at the bedside. — T.H.McG. ' 

Chesner, Charles. Hemochromatosis : Review of literature and presenta- 
tion of a case without pigmentation or diabetes. J. Lab. & Clin. Med. 
57(9); 1029-1036 (1946). 

An atypical case of hemochromatosis occurred in a 14 year old boy who had been 
anemic for 6 years and had complained of progressive weakness and fatigue for 6 months 
prior to admission to the hospital for an upper respiratory infection. A moderately 
severe, hypochromic, microcytic anemia and a very large spleen were found. The latter 
was removed. Enlargement of the liver was noted for the first time some 5 months later 
when he was admitted to the hospital for the third time because of weakness, .'pallor 
and severe anemia. Two and one-half months later, he was again admitted for abdominal 
pain, weakness, fever and exacerbation of the anemia. Clinically the “diagnosis varied 
froin subacute bacterial endocarditis to acute surgical abdomen secondary to diseased 
gallbladder or appendix.” Following postmortem examination, the diagnoses were: 

■ “Hemochromatosis with hemosiderosis of the liver and pancreas and generalized 
hemosiderosis; portal cirrhosis of the liver; recent thrombosis of portal and superior 
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mesenteric veins wth hemorrhagic infarction of the lower three-fourths of the small 
intestine; atelectasis of the right lower lobe; Ghon tubercle in the lower lobe of the right 
lung; absence of spleen (surgical removal).” The striking and atypical features of his 
hemochromatosis included his j'outh; the complete absence of diabetes and of abnormal 
pigmentation; the presence of anemia for at least 6 years before other di.sturbances 
were noted; and the unusual manner of death with portal and mesenteric thrombosis. 
The diagnosis was based upon the finding of pigment cirrhosis of the liver and pancreas 
and siderosis in other organs. Several theories regarding the pathogenesis of hemochro- 
matosis are discussed. The authors do not believe repeated transfusions played any part 
in their case as a total of 2.75 gm. of iron via transfusion were given to the patient over 
a period of 9 months whereas at autopsy 47 grams of iron was recovered from the liver 
alone — T.H.McG. 

Elliott, J. E. and P. B. Pe.\rson. A direct photoelectric method for the 
determination of serum calcium. J. Lab. & Clin. Med. 31 (11) : 1262-1266 
(1946). 

The method for the determination of serum calcium is based upon the precipitation 
of calcium as the oxalate and the photoelectric or spectrophotometric measurement of 
the amount of potassium permanganate reduced by using an excess of this reagent. The 
values obtained agree well with those derived by electrometric titration with standard 
permanganate solution. — T.H.McG. 

Horvath, S. M., H. Golden, and J. Wager. Some obsert'ations on men 
sitting quietly in extreme cold. J. Clin. Investigation 25{o): 709-716 
(1946). 

Forty-five men with an average age of 20.5 j'ears, and “in excellent physical condi- 
tion” were subjected to a total of 430 tests at temperatures varying from 1.1° to —40° C. 
Metabolic rates, skin and rectal temperatures and subjective phenomena were con- 
tinuously recorded over a period of three hours and compared with control values ob- 
tained with the ambient temperature at 22° C. “The beat production in the cold was 
above basal values during the entire test period. In the —40° C. environment average 
metabolic increases of 13, 53, and 74 per cent were recorded for the first, second and 
third hours respectively. The rise in heat output during the first hour could not be ex- 
plained on the basis of shivering. In the third hour, shivering was present in the majority' 
of the subjects. Neither the role of chemical mediators, nor that of increased muscular 
tonus, could be clearly delinated, and require additional investigation. The fall in rectal 
temperatures was moderate, although values of 35.4° C. were occasionally obseiwed. 
The absolute value was not correlated with the presence of shivering and, therefore, low 
rectal temperatures could not be considered as the stimulus for shivering.” The rectal 
temperature continued to fall for some time after the subjects were returned to an 
environmental temperature of 22° C. The greatest fall in the mean skin temperatures 
(an averaged figure for each indiridual taken from readings on the thigh, toe, arm, calf, 
and chest) was observed in the first hour of exposure to cold. However, there was con- 
siderable variability in the control figures, and in different subjects during any .single 
test as well as in the same subject on repeated test. At the end of 3 hours the average 
mean skin temperature with an ambient temperature of —17.8° C. was 27.2° C.; and 
with a surrounding temperature of —40° C. it was 24.5° C. As would be expected, the 
decrease in the temperature of the toes was greater than for the other parts of the body. 
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temperatures below 0° C. being recorded in environments of -23° C or below— 
TJLMcCr. 

Kesmodel, K. F. Carcinoma of the breast. South. Med. Jour. 40(1) • 43-46 
(1947). 

In a discussion of the palliative measures or therapy that may be used in incurable 
carcinoma of the breast, testosterone propionate was mentioned as an aid in alleviating 
the pain. The dose used must be large (3,975 mg. in three months in one patient). 
The author advised frequent blood chemical studies with particular attention paid to 
the serum calcium level when large doses of testosterone propionate were used for long 
periods of time. — H.S.K. 

Levine, E. B., and A. L. Sellers. Testosterone in angina pectoris. Am. J. 

Med.Sci,2n:7 (im). 

The authors have reviewed the reports in the literature on the treatment of angina 
pectoris with testosterone compounds and have reported their experience with this 
therapy in 24 male patients referred to them with the provisional diagnosis of angina 
pectoris. They conclude: 1) Neither testosterone propionate intramuscularly nor methyl 
testosterone sublingually appears to have any value in the treatment of angina pectoris. 

2) Testosterone preparations appear to be of definite value in relieving the chest dis- 
comfort sometimes associated with the male climacterium or the similar precordial ache 
of neurocirculatory asthenia occasionally encountered in individuals in the age group 
commonly subject to angina pectoris, 3) In their field of usefulness, parenteral admin- 
istration of 25 mg. of testosterone propionate two or preferably three times weekly is to . 
be preferred to the rather ineffective administration of methyl testosterone sublingually 
in doses of 10 or 15 mg. daily. — E.C.R., Jr. 

Shabpey-Shafer, E. P. 2-Thiouracil in the treatment of congestive heart 
failure. Brit. Med. J. 2: 888 (1946), 

Data are given on 12 ’cases of congestive heart failure treated with thiouracil to pro- 
duce hypothyroidism and decreased oxygen consumption. Clinical effects on both low- 
output heart failure and heart failure with emphysema were good. Along with the de- 
creased oxygen consumption and development of clinical evidences of myxedema, there 
occurred a decrease in the venous arterial oxygen difference, particularly in the low out- 
put group. The work of the heart was not changed in some cases although clinical 
benefit was observed. — L.T.S. 


PITUITARY 

Miller, R. A. Pituitary hypothyroidism with impaired renal function. 

Brit. Med. J.: 650 (me). 

A case is reported in which a shrapnel wound in the. frontotemporal region caused 
loss of weight, hypothyroidism, impairment of renal function, and a reversal of the concen- 
tration of the day and night urine. These symptoms were interpreted as being the result 
of pituitary damage, even though there was no permanent cachexia, hypogonadism, or 
lowering of the blood sugar. L.T.S. 
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Spain, A. W, and Geoghegan, F. Diabetes insipidus with postpartum 
pituitary necrosis. A report of two cases. J . Ohst. & Gynaec. Brit. Emp. 
53 (3): 223 (1946). 

Collapse, usually associated ■with hemorrhage, at childbirth is relatively frequently 
follo'wed by necrosis of the anterior pituitary. The authors report two such cases in 
which poljTiria preceded death which occurred on the tenth and fourth day postpartum, 
respectively. Extensive degenerative lesions were found in the posterior lobe of the 
pituitary in each case. In both, some anterior lobe cells had survived, — R.A.C. 

Young, F. G. Growth and diabetes in normal animals treated -with pitui- 
tary (anterior lobe) diabetogenic extract. Biochem. J. 39: 515-536 (1945). 

Normal dogs, cats, and rats were fed a meat diet just sufficient to maintain a constant 
body weight under normal circumstances. Daily injections of diabetogenic anterior 
pituitary extract led to nitrogen retention, a rise in body weight and, in the dog and cat, 
glycosuria. Analysis of the tissues indicated that protein had been deposited at the ex- 
pense of fat. The loss of calories entailed by formation of new tissue and glycosuria was’ 
more than balanced by an increased oxidation of stored fat. An important action of the 
extract appeared to be the partial replacement of carbohj’drate and protein combustion 
by that of fat. An equicaloric balance between the oxidation of extra depot fat and the 
deposition of tissue ha-ving the composition of muscle would lead to a substantial in- 
crease in body weight. Such an effect accounts for the observed increase in weight. A 
decrease in fat content and a gain in protein-containing tissue result in a higher mean 
specific gra-vity. It is suggested that a knowledge of the mean specific gra-vdtj' mi^t be 
helpful in cases of patholo^c overweight. It is suggested as probable that diabetes 
represents the pathologic result of an excessive stimulation of those processes (inhibition 
of carbohydrate oxidation ■with enhancement of protein storage and of fat combustion) 
which normally lead to such deposition of new tissue as is associated ■with growth. — 
E.h.M. 

THYROID 

Balzb, F. a. be la. Influeacia del Mpertiroidism sobre la derisidad y coii- 
tenido en protefnas del plasma. Medicina 6: 347 (1946). 

The author studied the specific gravity and the protein content of the blood plasma 
in 13 cases of thjTotoxicdsis before and after surgery. Postoperatively there was a slow 
but constant increase in the specific gra^vity. There was also a rise in the protein content 
of the plasma which was most pronounced in the most severe cases. The change in pro- 
tein content was less closely co-ordinated ■with the postoperative increase in weight, and 
was not related to the increase in basal metabolic rate after operation. Hemoconcentra- 
tion seemed to be one of the factors responsible for the increased plasma density. The 
author suggests that these changes may be etiologic factors in the ophthalmic disturb- 
ances of hj'perthjToidisra. — F. A. de la B. 

Bobovski, M. L. The role of the nerxmus system in autotransplantation of 
the thyroid. Arkhiv. Pai. Anatomii i. Pat. Fizeolagii 7 (2): (1941). 

The nerve supply of the normal thyroid gland in rats, rabbits, and guinea pigs con- 
sists of a complicated nerve network ■without endings encircling the blood vessels of the 
interstitial tissue and penetrating the interfollicular spaces. Autotransplantation of 
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glands in lats is most successful from 1 to 14 days of age, due to the more powerful re- 
generative capacities of the organism, particularly the nervous system, during this 
period. Histologically, no change was seen in the nerve fibers of the transplanted gland. 

Regeneration of the fibers in transplants begins on the 15th day and is complete by 
the 45th day. In cases where the transplant does not attach, absorption occurs between 
the 19th and 21st'da3’’s. However, if it was attached within 45 da 3 ''s, absorption was never 
observed. If the gland did not attach, there was a rapid proliferation of new nerve fibers 
simultaneousl 3 '' with degeneration of the original nerves. The nerve network of the trans- 
plant during the absorption period shows vitalit 3 ’’ and decays partly during and partly 
after the decay of the parench 3 una. This can be explained only on the basis that the 
nervous S 3 ''stem controls degeneration as well as regeneration of the transplanted gland. 
This work is, according to the author, the first demonstration of nerve fibers in the trans- 
planted thyroid of rats, rabbits, and guinea pigs, and he concludes that the attachment 
or absorption of the th 3 U'oid gland after transplantation is organized and regulated by 
the nervous S 3 'stera. — Courtes 3 '' J. H. American Revicio of Soviet Medicine, 

Briggs, G. M. and Lillie, R. J. Perosis caused by feeding high levels of 
thiouracil. Proc. Soc. Exp. Biol, and Med. 61 (4): 430-432 (1946). 

Perosis is a common deformity of the leg bones of growing chickens and is known to 
have been caused b 3 ’- dietary deficiencies of manganese, choline, biotin, nicotinic acid, 
and perhaps some unidentified factors. A total of 91 day-old chicks were fed a standard 
ration or the same ration to which thiouracil was added at a level of 0.5 per cent for a 
period of five weeks. Fort 3 ''-six of 47 chicks receiving thiouracil developed perosis, as 
characterized by an enlargement of the tibiometatarsal joint and by a thickening and 
bending of the metatarsals. The supplementation of the thiouracil-containing ration with 
manganese, choline, nicotinic acid, biotin, or riboflavin did not prevent the condition. 

It w'as suggested that thyroxin ma 3 '', in some manner, aid in the prevention of perosis 
under normal conditions. — F.N.A. 

Burgess, A. M. Myxedema controlled by thyroid extract for fifty-two 
years: report of a case. An7i. Ini. Med. 25: 146-150 (1946). 

The clinical history and autopsy findings are presented of a patient who developed 
myxedema at the age of 35, was put on th 3 moid at the age of 39 and died when almost 
92 years old. This is probably the longest period of successful treatment of myxedema 
on record. It is especially remarkable in view of the fact that during the last 20 years 
the patient suffered from hypertensive and arteriosclerotic heart disease. — J.M. 

Castillo, E. B. del, Galli Mainini, C., Finochibtto, R., Luchetti, 

S. E. AND Staffieri, j. j. El tiouracilo como tratamiento preoperatorio 
del hypertiroidismo en 37 pacientes. Medicina 6^. 221 (1946). 

The authors describe their experiences with thiouracil as preoperative treatment in 
37 cases (33 women and 4 men) of thyrotoxicosis.— F . A. de la B. 

Foldes F. F. and Murphy, Anna J. Distribution of cholesterol, choles- 
terol esters and phospholipid phosphorus fn blood in thyroid disease. 
Proc. Soc. Exp. Biol, and Med. 62 (2): 218-223 (1946). 

The distribution of total cholesterol, cholesterol esters, and phospholipid phos- 
phorus was studied in the blood cells and plasma of 7 hypothyroid and 12 hyper- 
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thjToid humans. Plasma cholesterol, plasma cholesterol ester, and plasma phospholipid 
phosphorus were significantly increased in hypothjToid patients and only plasma phos- 
pholipid phosphorus was significantly decreased in hvperthjTroidism. The plasma cho- 
lesterol ester / total cholesterol ratio and the plasma cholesterol / plasma phospholipid 
phosphorus ratio were significantly increased in hypothjToidisni and the cell cholesterol 
/ plasma cholesterol, and the cell phospholipid phosphorus / plasma phospholipid phos- 
phorus ratio were significantlj’ decreased. The only significant change in h3'perth3Toid- 
ism was the increase of the cell phospholipid phosphorus / plasma phospholipid phos- 
phorus ratio; The lipid values and the various lipid ratios of both h3'per- and h3'poth3Toid 
patients returned towards normal following adequate treatment. — F.N .A. 

Jackson, A. S. Thiouracil will not replace thjToidectomy. Surg., Gyn. and 
Obsi. 83: 249-252 (1946). 

Thiouracil will supplement, but not supplant, th3Toidectom3' in the treatment of 
toxic goiter, in the author’s opinion. He regards thiouracil therapy as contraindicated 
in the management of toxic adenoma, since adenomas are neoplasms, and the patient 
may later succumb to malignanc3' or intrathoracic goiter. He deplores the necessit3' for 
prolonged treatment with a toxic drug whose capacit3' to induce long-term remissions is 
as s-et undetermined. T3'pes of cases in which thiouracil makes a distinct contribution to 
management are: ( 1 ) advanced cases of multiple toxic adenoma in which there is no 
response to iodine; ( 2 ) cases of toxic adenoma complicated b3’such conditions as m3'o- 
carditis, fibrillation, hypertension, diabetes and decompensation; ( 3 ) cases of severe 
exophthalmic goitef in the ver3’ 3'oung, the aged, the debilitated, and the decompen- 
sated; ( 4 ) cases of exophthalmic goiter in which, because of pregnanc3', p^e^^ous nerx-e 
injuiy’, infections or other diseases, it maj be desirable to dela3' surger3' and 3'et not con- 
tinue with iodfne; ( 5 ) cases of iodine-fast exophthalmic goiter; ( 6 ) cases of persistent or 
recurrent h3'perth3Toidism. — J.M. 

Lehman, J,, Jones, H. W. and Calkins, E. Studie.s on two sporadic cre- 
tinous brothers with goiter, together with some remarks on the relation 
of hjTjerpIasia to neoplasia. Ann. Int. Med. 25: 677-701 (1946). 

Two patients with sporadic cretinism and goiter are presented. The th3Toid glands 
removed at operation were similar in appearance microscopicalU’ and showed areas of 
fetal adenoma, papillar3' c3’stadenoma, struma nodosa micro et macrofolliculare, and 
involution. The similarit3' of these glands to the th3Toids of cretinous pigs whose parents 
were fed on a so3'bean diet and to the th3Toids of certain patients given thiouracil pre- 
operatively is pointed out. The fragmentar3‘ evidence suggesting that neoplasia ma3’ be 
the end-result of extensive h3-perplasia is discussed. — J.M. 

Linnell, J. W., Keynes, Geoffrey and Piercy, J. E. Some xmlgar errors 
in regard to goiter. Brit. Med. J.: 449 (1946). 

The article is a plea for the earb' surgical treatment of goiter even though it is not 
patentb' toxic. The authors discuss 11 errors which the3' feel are commonl3' made b3' 
man3* medical men. The first is that apparenth' nontoxic goiters are harmless. The next 
three points attacked are the ideas that tach3"cardia, loss of weight, and elevated basal 
metabolic rate must be present for the diagnosis of toric goiter. Under the next three 
headings the authors attack the ideas that iodine, x-ra3', or thiouracil are adequate cura- 
tive treatments for goiter. The next three points attacked are various objections raised 
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to surgical removal. The last point which the authors make is that thyroid surgery re- 
quires experience. The discussion is general and does not deal with specific data.— 
L.T.S. 

Means, J. H. Evaluation of the several methods for 'treating Graves’ dis- 
ease available today. A7in. Ini. Med. 25: 403-411 (1946). 

The relative merits of (1) subtotal ablation of the thyroid, (2) medical treatment with' 
antithyroid drugs, and (3) irradiation of the thyroid by means of radioactive iodine, for 
the treatment of Graves’ disease, are evaluated. The author favors thyroidectomy after 
preparation with an antithyroid drug in combination with iodine, over prolonged use of 
an antithjToid drug alone. Judgment regarding the ultimate place of radioactive iodine 
therapy is withheld pending more extensive and prolonged utilization. — JM. 

Trasopp, a., Wohl, M. G. and Mintz, S. S. Fatal agranulocytosis with 
autopsy following use of thiouracil in case of th 3 U’otoxicosis. Am. J. M. 
Sc. 211: 62 (1946). 

The authors report a fatal case of agranulocytosis in a 34 year old man who had been 
treated for seven months with thiouracil (0.6 to 0.1 gram daily) for thyrotoxicosis. The, 
patient developed acute membranous pharyngitis, meningeal irritation, and succumbed - 
after an illness of three days. At autopsy, the thyroid showed histologically focal hyper- 
plasia, and focal colloid goiter (iodine had been administered), and the bone marrow was 
hypoplastic. The patient exhibited a high degree of pyrexia, marked irritability, restless- 
ness, and hyperkinetism during the entire course of his hospital stay, which required 
shackling to restrain him even after the use of morphine and other sedatives. The authors 
interpret these findings as evidence of an aggravated state of thyrotoxicosis resulting 
from the infection and suggest that a thyroid crisis contributed to the fatal termination. 
—E.C.R. Jr. 
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done on morphological grounds alone; for example, a depletion of the 
lipids of the gland does not necessarily indicate functional exhaustion. 

Third has been the use of various metabohc indications such as dis- 
turbances of electrotyte and carbohydrate metabolism, which have been 
shown experimentally to be influenced by adrenal cortical function. These 
are indirect measurements which may be affected by other glands and 
other factors than the function of the adrenal cortex. 

Fourth has been the measurement in blood or urine of the compounds 
secreted by the adrenal cortex or of their metabolic products. The so-called 
total neutral 17-ketosteroids have been used for this purpose and have 
been shown to be low in cases of Addison’s disease and high in cases of 
adrenal tumor. They have also been extensively used to indicate changes in 
adrenal function of a lesser degree. This determination suffers from the 
disadvantage of all measurements of excretion products in that a number 
of factors beside the actual rate of secretion by the gland affect their rate 
of excretion. 17-ketosteroids are derived not only from the adrenal cortex 
but, in the male, from the testis. The fact that there are a large number of 
them and that changes in individul members of the group may occur 
and have significance apsirt from the total rate of excretion has been well 
shown by Dobriner (2) and his group. 

Fifth the measurement of biologically active corticoids. This has been 
done in the adrenalectomized animal, either by life maintenance, protec- 
tion against stress, or by measurement of the activity of these substances 
in carbohydrate metabolism. Tliis method suffers also from the disad- 
vantage mentioned above in that the relation of secretion of the gland to 
level of excretion of the material measured, may be affected by many 
factors. So far as is known, highly active substances of this type are 
derived only from the adrenal cortex. ' 

Finally, chemical methods involving colorimetric procedures have been 
devised for assaying adrenal cortical steroids. The methods of Talbot and 
of Heard and Sobel are based upon the reducing properties of adrenal 
steroids, that of Lowenstein, Corcoran and Page, on periodate oxidation 
of the primary alcohol group at C 21 which yields formaldehyde which can 
be measured colorimetrically. These methods may include metabolites 
of adrenal hormones which are not active in the biological assay and give 
much higher values than the bioassay. 

It has become apparent in recent years through the work of investiga- 
tors that the adrenal cortex has a variety of functions. The substances so 
far derived from it may be roughly divided into three groups: (a) the com- 
pounds which act mainly on electrolyte metabolism, (b) the compounds 
which act mainly on protein and carbohydrate metabolism, (c) a group 
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which has properties of the sex hormones. In this gi-oup fall the androgens 
■which also affect protein metabolism, the estrogens and progesterone. An 
increased or decreased secretion of these substances might then lead to 
quahtatively different states of hj'per or hj'po fimction of the adrenal de- 
pending upon the relative amounts of the various substances secreted. 
The quahtative and quantitative variations in function thus produced 
could lead to a variety of metabolic and clinical disorders some of which 
may not have been pre\dously associated -with disturbances of adrenal 
function, and others of which account for the variation in the clinical and 
metabolic picture in cases grouped tmder the headings of Addison’s dis- 
ease, Cushing's sjmdrome, adreno-genital sjmdrome, etc. Qualitative vari- 
ations in cases falling into the categorj’- of Cushing’s sjmdrome and the 
possible relationship of these to variations in adrenal function, have re- 
cently been discussed by Kepler and Sprague (8). 

It seemed of interest to appl}' a recently developed biological method of 
determining adrenal steroids possessing actmty in carbohj^drate metab- 
olism to the determination of urmai^'- corticoids in various clinical disturb- 
ances and to compare the variations in this t}q)e of actmty with the 
variations in total 17-ketosteroids. One has in this biological assay a 
method of measuring, even though indirectly, one tj^pe of adrenal cortical 
function. Neither the group of substances purel}' active in electroMe 
metabolism nor the androgens, etc., affect the assaj' in the quantities in 
which thej' are likely to be found in the urinarj' extract used. The biologi- 
cal method developed by Venning, Kazmin and BeU (12), based upon the 
ability of adrenal substances to cause a deposition of glycogen in the liver 
of the adrenalectomized fasted mouse, was used in these studies. 

It has preidously been shown by several authors that there are present 
in normal human urine substances that have the properties of adrenal 
cortical compoimds. Anderson, Haymaker and Joseph (1), reported that 
extracts from the blood and urine of patients with Cushing’s sj-ndrome 
were effective in prolonging the life of adrenalectomized rats. TYeil and 
Browne (14), found an increased excretion of substances active in the 
Selye-Schenker cold exposure test in the urine of a patient suffering from 
Cushing’s syndrome, in some cases of hypertension, as well as after injurj’, 
infections and surgical operations. Dorfmaun, Horwitt and Shipley, (3) 
were unable to detect cortin-hke material using a cold exposure test in 
fourteen out of fifteen samples of urine from seven patients •with Addison’s 
disease, whereas urine from normal indi'viduals did show actirity in this 
test. The excretion of 17-ketosteroids and glycogenic corticoids in normal 
indiriduals has been discussed in a pre'iious paper (13). The present one 
deals with the findings in various endocrine disorders. Preliminarj- reports 
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of our investigations have been presented at the Conferences on Meta- 
bolic Aspects of Convalescence, 1942-46, held under the auspices of the 
Josiali Macy, Jr., Foundation. 

METHODS 

A 48-hour specimen of urine Avas collected on successive- days. No 
preservative Avas used but the urine Avas kept cold after collection. The 
volume Avas measured, 100 cc. removed for the 17-ketosteroid determina- 
tion, and the remainder Avas acidified to pH 1.0, extracted and assayed for 
glycogenic corticoids according to the method of Venning, Kazmin and 
Bell (12). The actiAdty is expressed in terms of gtycogenic units excreted 
per tAA^enty-four hours, one glycogenic unit being equivalent to the bio- 
logical actiAdt 3 '- contained in one microgram of 17 hydroxj'^-ll dehydro 
corticosterone. Colorimetric measurements of the 17-ketosteroids Avere 
performed according to the method of Holtorff and Koch (7), and a cor- 
rection factor for non-steroidal chromogens Avas applied. 

RESULTS AND DISCUSSION 

Normal Individuals 

These A'-alues have been reported preAdousl^'- (13) but are listed in Table 
1 for comparison Avith the results in abnormal conditions. The excretion of 
both 17-ketosteroids and of glycogenic corticoids is found to be higher in 
the male than in the female adult. While little or no glycogenic activity could 
be detected in the urine of the neAv-born male infant, by the age of 2| 
years there Avas already present an amount Avithin the range found in the 
urine of the normal adult. The values for 17-ketosteroids and for glyco- 


Table 1. Excretion of 17-Ketosteroids and Glycogenic 
Corticoids in the Normal Indiatdual 


Sex 

No. cases 

Age 

17-Ketosteroids 

Corticoids 

range 

aimrage 

range 

average 



years 

mg. 

mg. 

gl. units 

gl. units 

Female 

■ 12 

21-48 

7- IS 

11 

25-55 

39 

Female 

2 

74-76 

6-S 

— 

26-38 

— 

Male 

12 

20-51 

10-25 

17 

40-85 

60 

Male 

2 

77-81 

10 

— 

20-37 



Male 

6 

1-4 

— 



0-15 




days 





Male . 

2 

3 

2 

— 

40-42 

— 

Male 

] 


5 

' 

53 

* ■ 

Male 

1 

13 

6 


55 
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genic corticoids did not necessarily parallel each other even in adults." In 
the case of young children the corticoids reached adult levels long before 
the ketosteroids. It has also been reported by Venning (11) that in late 



Fig. 1. Excretion of Glycogenic Corticoid.s and 17-Keto.steroids 
in Various Endocrine Disorders. 


pregnancy the glycogenic corticoids reach verj' high value.s wherea.s the 
true 17-keto.steroids do not rise. It mu.st be borne in mind that the 17- 
ket asteroids are excreted in very much larger amounts than the corlicoid.^, 
milligrams of 17-ketosteroids as against microgram.s of corticoid.s. The 
corticoids are labile sub.stance.s and their degree of destruction or conver- 
sion into other sub.stances in %'ivo is unknown: the excretion may repre- 



84 


Volume 7 


ELEANOR H. VENNING AND J. S. L. BROWNE 

sent only a small fraction of the total amount elaborated in the gland itself. 
This, however, still permits interpretation in terms of relative changes 
from the normal level in each. 

Pathological Conditions 

The patients were divided into eight groups and brief descriptive his- 
tories and the results of the assays are presented in Tables 2 to 9. The ex- 
cretion of corticoids and 17-ketosteroids in the various clinical disorders 
are shown graphically in Fig. 1. 

I. Addison’s Disease (Table 2) 

Four cases were studied, one male and three females, all showing typical 
symptoms and signs. In all four cases the 17-ketosteroids were low. In 


Table 2. Addison’s Disease 


Case 

Clinical data 


17-Keto- 


No. 

Date 

steroids 

Corticoids 




mg./24 hr. 

Gl.U./24hr. 

1 

W. — Male, 28 hr., fatigue, weakness, nausea 

1944 

2.3 

<10 


for 2 yr., abdominal pain, characteristic pig- 
mentation, no calcification adrenals, no tu- 
berculosis, maintained with D.C.A. pellets. 


3.8 


2 

B. — Female, 56 yr., weakness, nausea 2 yr.. 

1945 




pigmentation on skin and mucous mem- 

(1) 

2.5 

— 


branes, loss of weight, no pubic or axillaiy 

(2) 

6.8 

15 


hair, pulmonary tbc in past, admitted in 

(3) 

4.3 

— 


Addisonian crisis. B.P. 80/40, serum Na 

(4) - 

6.2 

<10 


130 m.eq./l, serum K 6.8 m.eq./l. At the 

(5) 


<10 


time of assaj'-s (1) and (2) pt. was receiving 

5 cc. adrenal cortical extract and 5 mg. 
D.C.A. Assaj'-s covered a period of 20 days. 

(6) 


<10 

3 

McK. — Female, 29 yr., fatigue, anorexia. 

1944 

4.5 

<10 


vomiting, gradual pigmentation and 
amenorrhea 7 mos., increased glucose toler- 


4.4 

<10 


ance, insulin sensiti-vdty test showed failure 

1945 

— 

<10 


of B.S. to rise, B.P. 90/60, serum Na 134 
m.eq./l. Maintained on D.C.A. 


5.2 

<10 

4 

D.L.— Female, 39 yr., headache, nausea. 



23 

- 

weakness, fatigue, pigmentation 2 yr.. 


1.9 


anorexia, loss of weight, tbc. hip at age 7, no 


4.4 

10 


calcification of adrenals. Serum Na 130 
m.eq./l., serum K 5.3 m.eq./l. B.P. 98/66. 

Nov. 


22 
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cases 1 and 3 (patient of Dr. E. H. Mason), less than the amount of gly- 
cogenic corticoid activity detectable by the method -was present. In case 2, 
in the second assay, 15 glycogenic units ■were detected, the patient was 
recemng daily at this time 5 cc. of adrenal cortical extract intramuscu- 
larly and it is possible that some of the active material from this was ex- 
creted in the urine. In case 4 the amounts varied from below normal to 
low normal on various occasions. This patient was maintained on desoxy- 
corticosterone sublinguallj’- 5 to 7 mg. daily, and on occa-sions recei%’ed 
intramuscularly, an additional 5 to 10 mg. She had marked weakness and 
definite brown pigmentation. Her serum sodium which was consistently 
low, remaining about 135 m.eq./l, was difficult to raise to normal 'with 
DCA therapy. On one occasion, when the dose of DCA was reduced, it 
fell as low as 124 m.eq./I. She responded best clinically to a combination 
of DCA and cortical extract. She menstruated regularly and showed no 
signs of \irilism. She had never had signs of h 5 q)ogl 3 ’-cemia. That it is 
possible to have hjqiofunction of one aspect of adrenal metabolism and 
normal or hyperfunction of the others is seen in two cases reported re- 
centlj'. Wilkins, Fleischmann and Howard (15), reported a case of a 3| 
year old boj’’ who had precocious development of the male accessorj’- sex 
organs accompanied by pigmentation of the skin and gums, low blood 
sodium and high NPN. Talbot (10) described a case of a child "with the 
electroljde disturbances and pigmentation of Addison’s disease, "with 
normal oxysteroids as determined by his chemical procedure. This patient 
also had premature sexual maturity and markedly raised 17-ketosteroids. 
Talbot has suggested a di-vdsion of Addison’s disease into those cases with 
and without hypogtycemic crises. It is questionable whether these are 
qualitatively different tj^ies of disease or represent stages in the process 
of destruction of the gland. In connection with Addison’s disease one may' 
ask at what point in the diminution of adrenal function do the various 
symptoms and metabolic changes appear. It is possible that one type of 
function of the adrenal may^ decrease more rapidly than another or inde- 
pendently of the other functions. We have at present unfortunately no 
method of measuring the purely electrolyde regulating function of the 
adrenal by means of any excretion products. 

The present findings, together with those of Dorfman, Horwitt and 
Shipley (3) and cases cited by Forbes (5), indicate that the biologically 
active corticoids are very low in the majority of cases of Addison’s disease. 
Further cases will have to be studied to deternaine whether there are varia- 
tions dependent upon the stage or severity' of the syndrome, or whether 
■within the sy-ndrome qualitative variations in the ty-pe of adrenal de- 
ficiency can be detected. 
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Table 3. Panhypopituitarism 


Case 

No. 

Clinical data 

Date 

17-Keto- 

steroids 

Cgrticoids 


B. — Male, 48 jn-., fatigue, pallor, skin dry 


mg./24hr. 

Gl.U./24hr. 

5 

1945 

3.7 

<10 


and thin, absence of facial, pubic and axil- 


4.5 

<10 


lary hair, impotence, testicular atrophy, 
headache, craniopharyngioma removed in 


3.6 

<10 '• 


1924. B.M.R. -25%. 




6 

T. — Male, 32 yr., well nourished, hyper- 

1944 

3.3 

17 


sensitivity to cold, fatigue, headache, dizzi- 
ness, one hj'poglj^cemic crisis, absence of 
pubic and axillary hair, testicular atrophy 
and impotence, enlargement of sella. 
B.jNI.R. —45%. Therapy: implantation of 
testosterone propionate pellets. 

1945 

6.0 

<10 

7 

N. — Male, 41 jt., fatigue, absence of body 

1945 

3.5 

<10 


hair, anemia, B.M.R. —22%. Enlargement 
of sella. 


2.6 

<10 

8 

H. — Female, 45 yr., pallor, weakness. 

1940 

1.5 



anorexia, some loss of weight,- amenorrhea 

1941 

3.9 



since last pregnancy (23 its.), hemorrhage 

1942 

4.2 



following deliveiy at that time, anemia, ab- 

1944 

13.4 

<10 


sence of axillary and pubic hair, lu^po- 

1945 

5.4 

<10 


gljmemic crises in' 1940, — none since then. 


2.0 

<10 


B.P. 84/GO, B.M.R.-30%. In 1944 received 
25 mg. testosterone propionate dailjL At 
other times 40 mg. methyl testosterone 
daily. 



% 

9 

R.' — Female, 47 jt., cachectic, lethargic at 

1944 

1.4 

<10 


time of admission 1944, weakness, absence 


2.3 

<10 


of axillary and pubic hair, amenorrhea since 


1.5 

10 


last pregnancy 17 years ago after severe 
postpartum hemorrhage. B.M.R. —30%. 

1946 

1.4 

<10 


II. Panhypopituitarism (Table 3) 

Five cases were studied, three males and two females. All showed many 
signs of pituitary hypofunction. Of the three males, Case 5 had had a 
craniopharyngioma which, had been removed 22 years prior to the study 
and, cases 6 and 7 showed enlargement of the sella turcica. Cases 8 and 9, 
both females, gave a history of hemorrhage at the time of labor 23 and 17 
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^ears respectively, before study. In all these cases the glycogenic corticoids 
vere markedly low on repeated determinations. In case 8 it is of interest 
:o note that when she had an acute pyelitis with fever the corticoid value 
ras 27 units, a low normal value. This is, however, much lower than the 
,'alue one would find in a normal indi^ddual with an acute infection. As 
soon as the fever subsided that value fell to less than 10 units. It was 
■aised to 32 units by the administration of pituitarj* adrenocorticotropin, 
hlling to less than 10 units again on ce.ssation of the injections.^ This re- 
sponse indicates that the adrenafis still capable of responding to the 
aituitarj' after years of hj-pofunction, and that there probably is in this 
3ase a small amount of pituitary tissue left which re.sponds to stress but 
the quantitative response, as reflected in the urinarj' corticoids is much 
[ess than normal. Since it is quite possible, with partial destruction of the 
pituitary or adrenal, leading to .sjTnptoms of panhypopituitari.sm or Addi- 
son’s disease, that the glands are still capable of increasing their secretions 
under acute stress, the finding in acute infection or after trauma of a value 
within the limit found in the healthy normal adult, does not nece.ssarily 
indicate that there is no deficiency. 

It is of interest that these indi\'iduais did not show marked e%ddence of 
electrolyte disturbance in spite of the .similaritj- of their glycogenic corti- 
coid excretion to that found in Addison’s disease. This may be further 
e\ddence of the possibility of dissociation between two tjpes of adrenal 
hypofunction. In spite of the low urinarj' corticoids these indi%dduals or- 
dinarily had normal fasting blood sugars. Case 8 had had repeated hj-po- 
glycemic crises in 1940 but had had none .since in spite of the occurrence 
of several infections during which she did not eat for several da\"S and 
came into the hospital dehydrated. Her blood sugar on two of these oc- 
casions on admission was 84 and 78 mg. per cent. As indicated, a small 
amount of glycogenic corticoids appeared in the urine during the acute 
infection. Case 6, now followed over eight years, has had only one hjpo- 
glycemie cri.sis, this a severe one in 1944, with semiconsciousness for 
several days, following an upper respiratory infection. Yet he had been a 
telephone linesman out in all weathers and eating when he could for years 
before his one episode of hjpoglycemia. This raises the question again at 
what level of pituitary and adrenal hjpofunction does such a disturbance 
as hjpoglycemia arise. Is it below that at which glycogenic corticoids are 
detectable in the urine by this method? There are probably also other 
factors entirely outside the endocrine sj'stera which may elicit the actual 
hypoglycemia. One of these could be failure to eat adequately due to the 
extreme lethargy' which often accompanies this disease. However, none of 
the cases described above, T^ith the exception of Case 9, (patient of Dr, 
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C. Fullerton), lost much weight or were cachectic in appearance. 

In these cases of panhypopituitarism,' therefore, the values for glyco- 
genic corticoids are ver 3 ’' low and are comparable to those seen in Addison’s 
disease. Occasionally small amounts were present and in one case an acute 
infection caused the appearance temporarily of glycogenic corticoid ac- 
tivity in the urine. The 17-ketosteroids were low but not as low as in the 
cases of Fraser, et al. (6). 

These cases were all treated with thyroid extract and testosterone or 
methyl testosterone and responded satisfactorily to the therapy. 


Table 4. Anorexia Nervosa 


Case 

No. 

Clinical data 

Date 

17-Keto- 

steroids 

Corticoids 

10 

B. — Female, 24 yr., ivt. S4§ lbs., loss of 
weight, asthenia, amenorrhea 2 yr., axillary 
and pubic hair present, anemia, psycho- 
logical difficulties. B.P. 100/60. B.M.R. 
-26%. 

1945 

mg./24 hr. 
7.1 

6.4 

Gl.U./24hr. 

36 

11 

! 

1 

S. — Female, 37 yr., poor appetite, emaci- 
ated, lost 44 lbs. from 1928 to 1932, re- 
mained between 63-80 lbs. until 1942. Appe- 
tite improved and has gained 27 lbs. from 
1942-1945. Amenorrhea 13 yr. Axillary and 
pubic hair present, psychological difficulties. 
Originally diagnosed as Simmonds’ disease, 
diagnosis changed in 1942 to anorexia 
nervosa. Lowest B.M.R. in 1932 —27%. 

1945 

4.0 

3.5 

17 

12 

F. — Female, 25 jw., wt. 92 lbs., asthenia, 
loss of weight, anorexia, headaches, emo- 
tional and family difficulties. B.P. 107/94, 
B.M.R. -21% in 1935. No phj^sical signs 
of hypothyroidism. In 1938 serum choles- 
terol = 484 nig.%; in 1944=287 mg.%. 

1944 

7.2 

20 


III. Anorexia Nervosa (Table 4) 

The differential diagnosis of this condition from that of panhj^popitui- 
tarism due to organic disease of the pituitary is admittedly difficult. It is 
generally diagnosed in young individuals with no evidence of pituitary 
tumor, no history of difficult labor or hemorrhage at labor, no hypogly- 
cemic crises, a retention of pubic and axillary hair, and a history of marked 
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emotional disturbance -n-ith loss of appetite or refusal to eat adequately. 
Accompanying the loss of weight, there is a low B.jM.R. which is followed 
by amenorrhea and other e\'idences of pituitary'- hjqoofunction. The pitui- 
tary hypofunction has been regarded as occurring as a consequence of the 
malnutrition. Three cases which are regarded as t3q3ical as regards history 
and phj'Sical findings were studied. The 17-ketosteroids were low but in 
general not as low as those in the cases of panhjqjopituitarism described in 
the previous group. Glycogenic corticoids were present in detectable 
amounts in all three cases, ranging from 17 to 36 glycogenic units, values 


Table 5. -HiRstrrisM (Simple) 


Case 

No. 

Clinical data 

Date 

17-Keto- 

steroids 

Corticoids 

t 

13 

W. — Female, 30 jt., obesity, hirsutism face 
onh', irregular menses &-7 weeks for IJ 
pre-viously regular, no clitoral hj-pertrophy, 
scalp hair thinning, no true apical baldness. 

1945 

Mar. 

"May 

mg./24 hr. 

26.2 

23.1 

Gl.U./24hr. 

49 

52 

14 

M. — Female, 30 jt., excessive hair on face 
16 JT., irregular menses, dj'smenorrhea, 
gained loO lbs. between ages of 12 and 
15 JT. due to increased appetite. In 1939 
placed on 1200 cal. diet, lost 150 lbs. over 
10 mo. Cholelithiasis in 1940, no clitoral 
hj'pertrophj^, pregnandiol present from 16th 
to 27th daj' of a 28 daj' cj'cle. Total amt. 
26 mg. 

1945 


54 

I 

i 

1 • 

15 

L. — ^Female, 16 jt., facial, chest, and abdo- 
minal hirsutism 2 jt., hair growth on arms 
and legs increased, scalp hair falling out, 
acne, no clitoral hj'pertrophj’-, irregular 
menses 6-8 weeks, pregnandiol present in 
luteal phase. 

1945 ' 

27. S 
37.0 

65 

( 

( 

1 

f 

1 

1 

1 

t 

16 

jM. — Female, 54 jt., excessive hair on face, ' 
markedlj' obese, amenorrhea 5 mos., hot 
flushes. Hj'pertensive cardiovascular dis- 
, ease. B.P. 180/130. Generalized arterio- 
sclerosis. Osteoarthritis of phalanges, fibro- 
mj-oma ovary, uterine fibroids, at operation 
adrenals explored, right adrenal somewhat 
enlarged. 

1945 

27.0 

38 

! 
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which are normal or slightly below normal Both in the gi-oup of panhypo- 
pitmtansm with organic lesions and this group, there is an indication of a. 
quantitative difference in degree of reduction of adrenal function,, in rela- 
tion to varying degrees of reduction of pituitary function due either to 
more or less destruction by an organic lesion or to varying degrees of func- 
tional impairment as a response to malnutrition or some other influence 
outside the pituitary itself. 

IV. Hirsutism^ — Simple (Table 5) 

Foui cases of simple hirsutism are presented. None of these patients 
showed any signs of Cushing’s syndrome or other signs of virilism. In two 
of them, although the menses were irregular, a luteal phase was pi’esent 
as evidenced by the presence of pregnandiol at the expected time in the 
cycle. The 17-ketosteroids were definitely raised in all four cases, while 
the glycogenic corticoids were normal or only slightl3'' above normal. 
Comparing the 17-ketosteroid and glycogenic corticoid values in these 
cases with those of Cushing’s s^'^ndrome, it is obvious that these two values 
can v&vy independently. Thus the 17-ketosteroids may give evidence of an 
increased adrenal function while the corticoids remain normal and the 
reverse condition may also occur. 

V. Cushing’s Syndrome (Table 6) 

As has been mentioned, Anderson, Hajmiaker and Joseph first showed 
the presence of life-maintaining corticoids in the blood and urine of a case 

Table 6. Cushing’s Syndrome 


Clinical data 


A. — Female, 33 yr., weakness, hirsutism, 
amenorrhea since last pregnancy 13 mo., 
plethoric appearance, tendency to bruise, 
ecchymosis of both lower legs, osteoporosis 
of vertebrae, large but normal sella. B.P. 
150/100. Glucose tolerance test — Fasting 

B. S. 84; 30 min. 172; 60 min. 152; 120 
min. 148; 180 min. 119 mg. %. Insulin resis- 
tant. Operation — left adrenal containing 
benign adenoma size of walnut removed. 
Autopsy showed atrophy of right adrenal 
with small cortical adenoma. 



17-Keto- 

steroids 


Corticoids 


mg. /24 hr. G1.U./24 hr. 
10.0 700 

8.1 500 


Case 

No. 

17 
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C. — Female, 42 yr., headache, increasing 
facial hirsutism and obesity 12 yr., B-eak- 
ness, droB'siness, irregular menses, plethoric 
appearance, oesteoporosis, hypertrichosis of j 
face and trunk. B.P. 230/135. Glucose toler- ( 
ance test — fasting B.S. 126; 30 min. 199; ' 
60 min. 262; 120 min. 175; ISO min. 
130 mg.%. X-ray showed no abnormality 
of sella turcica. I 


C. — Male, 11 jT., SjTnptoms had developed | 
within a year, plethoric appearance, obesity ; 
with typical moon face, large hump in the ' 
upper dorsal region, moderate osteoporosis j 
especially in lumbar spine, definite striae of ! 
the skin, normal genital development with ; 
some scant pubic and a.rillaryhair. The .sella J 
B'as normal in .size. Blood sugar 116 mg.% i 
I IJ hr.p.c. Exploration of the adrenals ■ 
! showed no distinct abnonnalitv. 


17-Keto- ( 


.steroids 


I Corticoids 


img./24hr. Gl.U./24hr. 


S. — Female, 39 yr., increasing facial hir- 
sutism and acne with plethoric appearance 
6 mo. Raised B.P, and protuberance of ab- 
domen noted 1 year prerdously. Glucose 
tolerance tests of diabetic type. Relatively 
little osteoporosis. Sella turcica normal. 
Operation 2 weeks prior to assays — right 
adrenal removed — 2^ times normal size — 
contained adenoma which had obliterated 
medullary space. 


' F. — !Male 27 jt,, obesity and plethoric ap- 
pearance 15 3 T., hemorrhage in retinae. 
B.P. 210/140, mild osteoporosis of spine 
and pelvis. Glucose tolerance was within 
normal range. X-ray therapy in May 1943 
with no improvement. Left adrenal and part 
I of right adrenal removed in October 1943. 
I No abnormality found. Still shows clinically 
1 the same evidences of Cushing’s syndrome 
as before operation. 
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of Cushing’s syndrome. In 1939 Weil and BroAvne found by the cold ex- 
posure test an amount of urinary corticoid above normal in a male with 
typical Cushing’s syndrome. In this same patient in whom the symptoms 
and signs of the disease disappeared, there was found a normal value by 
the cold exposure test in 1941 and again in 1945 by the glycogen assay.- 
Eggleston and Ddbriner (4) reported urinary corticoids in three cases of 
Cushing’s syndrome; two showed markedly raised values, the third, nor- 
mal values. 

Five cases are presented in this study. In case 17 (Dr. Fuller Albright’s 
patient), the glycogenic corticoids were very high, 500-700 units per 
twenty-four hours. The 17-ketosteroids were not raised. Assays on this 
patient’s urine were also performed in Dr. Dobriner’s and Dr. Albright’s 
laboratory, both groups found values markedly above normal. Case 18 
(a patient of Dr. E. H. Mason), was a typical case of several years dura- 
tion. Operation some j'-ears previously at the Mayo Clinic had revealed no 
gross abnormahty of the adrenals. The 17-ketosteroid values were shghtly 
above normal, the glycogenic corticoids were markedly raised, varying 
from 160 to 340 units per 24 hours. Case 19 (Dr. E. Perry McCullagh’s 
patient), a boy of 11 years, in whom the symptoms were of recent devel- 
opment, had 17-ketosteroids within normal range for his age. The corti- 
coids were gi-eatly increased, 218-386 glycogenic units. Case 20 (Dr. E. 
Perry McCullagh’s patient), a woman of 39 years with typical appearance 
of Cushing’s syndrome — most of her symptoms and signs had developed 
within the last year — showed an increased excretion of corticoids and 17- 
ketosteroids. In case 21 evidences of Cushing’s syndi’ome had been present 
for 12 years. His left adrenal and part of the right adrenal had been 
removed in 1943, and although he was in much better condition in 1946 
than before the operation, he still showed clinically the same evidences of 
Cushing’s syndrome as before. The 17-ketosteroids and corticoids were 
normal. 

From the present findings and those of others, it is apparent that cases 
of active Cushing’s syndrome show high values for glycogenic corticoids. 
In certain patients in whom the process has been arrested or has become 
inactive, normal values are found. The values may be increased either 
with or without the presence of an adrenal tumor. The rise in glycogenic 
corticoids is not necessarily accompanied by a rise in 17-ketosteroids. 

It is of interest that in case 17 the glucose tolerance curve was only 
slightly impaired though she was insuhn resistant, whereas the glucose 
tolerance curves in cases 18 and 20 were definitely impaired. The glyco- 
genic corticoids were lugher in the first case. It is also true that in other 
conditions in which the urinary glycogenic corticoids may be much in- 



FebTuary, 19/^7 


GLYCOGENIC CORTICOIDS 


93 


creased, for example in pregnancy and after trauma and surgical opera- 
tions, a raised urinary corticoid value and a normal glucose tolerance 
curve may coexist in the sanie patient at the same time. This is another 
illustration of the fact mentioned in the introduction that a metabolic test 
such as glucose tolerance is influenced by many factors and cannot be 
used as an index of any single glandular function. 

, While we have not had the opportunity of studying any cases of ad- 
renal cortical tumor, those that have been reported in the literature usually 
show markedly increased 17-ketosteroids and Eggleston and Dobriner 
(4) have reported that the glycogenic corticoids were also increased in 
two cases of adrenal cortical carcinoma. 

VI. Acromegaly (Table 7) 

Four cases of acromegaly are presented. Cases 22 and 24 were of long 
standing and both showed normal values for glycogenic corticoids. The 
17-ketosteroids were normal in case 22 and onlj’’ slightlj'- increased in case 
24. The latter case had shown a marked impairment of sugar tolerance 
existing for several years. In 1945 he developed symptoms of poljniria 
and polydipsia. The symptoms and the blood glucose values were con- 
trolled by diet alone, although lately he has required small doses of insulin. 
This is not characteristic of the t3q3e of carbohydrate dist.urbance fre- 
quently seen in acromegaly which is usually insulin resistant. Case 23 


Table 7. Acbomegalt 


Case 

No. 

Clinical data 

Date 

17-Keto- 

steroids 

Corticoids 

22 

S. — Female, 54 yr., gradual enlargement of 
hands, feet and face over a period of 15 
years, headaches, insomnia, fatigue increas- 
ing 5 years. X-ray shovrs enlarged pituitary' 
fossa with calcification of pituitary gland. 
Glucose tolerance test impaired. B.P. 
210/90. X-Ray therapy in 1944. 

1945 

j 

mg./24 hr. 
12.7 

Gl.U./^hr. 

26 

23 

D. — Female, 32 yr., severe headaches and 
amenorrhea 3 years, enlargement of hands, 
feet and face I 5 years. X-ray showed en- 
larged sella pituitary tumor. Radiation of 
pituitary in 1944. Chromophobe adenoma 
of pituitary removed in 1945. 

1945 

J 

i 

1 

11.8 

62 
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Table 7. {Continued) 


, Case 
No. 

Clinical data 

Date 

17-Keto- 

steroids 

Corticoids 

24 

J. — Male, 39 yr., marked prognathism, ex- 
tremely large hands, feet and tongue. Re- 
ceived deep X-ray in 1932 for two years 
which arrested progression of symptoms. 
Diabetes mellitus controlled by diet. Glu- 
cose tolerance curve — Easting B.S. 172; 

I hr. 314; 1 hr. 432; 2 hr. 312; 3 hr. 
196 mg.%. Not insulin resistant. 

1 

mg./24 hr. 
26.3 
24.0 

1 

1 

j 

Gl.U./24hr. 

53 

40 

• 

25 

G. — Male, 28 yr., fatigue and somnolence 

2 years. Pain in neck, head and face 2 years. 
Decreased sexual function S months. Prog- 
nathism, terminal tufhng of phalanges. 
X-ray showed marked enlargement of sella. 
Glucose tolerance test normal. B.M.R. 
-11%. 

' 1946 

37.6 

25.6 

134 


(a patient of Dr. W. Penfield), with acromegaly of relatively short dura- 
tion, also showed normal values for glycogenic corticoids, and had re- 
ceived irradiation to the pituitary region in 1944. Case 25 (a patient of 
Dr. W. Penfield), an untreated case of recent origin, showed glycogenic 
corticoids of the order of 134 units, which is definitely raised. The glucose 
tolerance test was normal in tliis case. The 17-ketosteroids were also 
increased. 

In this group of cases there is no correlation between the level of glyco- 
genic corticoids and the disturbance of carbohj'^drate metabolism. How- 
ever, signs and symptoms of the disease can exist without evidence of in- 
creased adrenal cortical function as measured by the glycogenic corti- 
coids. The cases are too few to draw definite conclusions. 


VII. Diabetes (Table 8) 

Several cases of diabetes have been studied and all have shown normal 
values The two cases presented are of interest in that their diabetes was 
difficult to control. Case 26 (patient of Dr. E. H. Mason) readily developed 
acidosis The urine was collected following a period of acidosis when laige 
amounts of insulin were being administered, and ^^yP^Slycemia was pi^s- 
ent part of the time. The corticoids were normal. Case 27 (patient of Di. 
W de M Scriver) showed signs of increasing insulin resistance and the 
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Table 8. Diabetes 


Case 

No. 

Clinical data 

Date 

17-Keto- 

steroids 

Corticoids 

- 2G 

i 

'1 

1 

B. — Female, 27 jt., diabetes since 1929. 
Develops acidosis readil 3 '. Admitted to 
hospital in acidosis and ketosis. B.S. 
385 mg.%.COil8.8,vols.%. Received a total 
of 35 units P.Z. insulin, and 128 units C.Z. 
insulin. Urine collected for the next 48-houTs 
for corticoids assaj’. Jan. 25 — received a 
total of 56 units C.Z. insulin. B.S. a.c. 
37 mg.%; p.c. (4 hrs.) 46 ing.% — no gluco- 
suria but acetoCuria present — insulin reac- 
tion in p.m. Jan. 26 — insulin reaction in 
afternoon, no glj'cosuria. '• 

1945 

j 

1 

i 

mg./24 hr. 
10.0 

i 

Gl,U./24 hr. 
45 

27 

L. — Male, 59 jt., diabetes since 1934, in- 
■ sulin requirements 28 units daih'. Has never 
been in diabetic coma. 3 weeks prewoush' 
became confused and ran car into ditch. 

3 days after accident patient vomited 
several hours, admitted to hospital in acid- 
osis. B.S. over “1000.” Since that time 
diabetes has proved impossible to control 
and patient has showed signs of increasing 
•insulin resistance. Corticoid assaj' done 

5 weeks after accident. Receiving 8 units 
,P.Z. insulin and 32 units C.Z. insulin. 
B.S. a.c. 307; p.c. 358 mg.%. No glj'cosuria. 

1946 

i 

1 

10.8 

i - 
i 

! 

54 


diabetes was difficult to control. At the time of assay the blood sugar was 
above 300 mg. per cent. The 17-ketosteroids and corticoids were found to 
be normal. 


VIII. Miscellaneous Cases (Table 9) 

Case 28 was one of premature sexual maturity. There was no e\'idence 
of gross enlargement of the adrenal in the retrograde pyelogram but no 
retroperitoneal air injection or exploration of the adrenals was done. By 
pneumoencephalogram no e\idence of intracranial lesion could be detected. 
The 17-ketosteroids were raised for a child of this age but the urinarj* 
corticoids were within normal limits. Case 29 was one of marked under- 
growth and development in a child of 21 years. There was no x-ray 
eiidence of gross lesion of the pituitarJ^ The diagnosis of pituitary' dwarf- 
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ism at this age is difficult but, as no obvious cause for her undergrowth was 
found, this diagnosis was tentatively made. The 17-ketosteroids and cor- 
ticoids were within normal limits. The history of rapid growth in case 30 
plus the evidence of the enlargement of the sella would suggest the pres- 
ence of a pituitary tumor with active secretion of the acromegalic gigant- 
ism type. A hypofunctional state is indicated', however, by the presence of 
a slow pulse, a basal metabolic rate of —32 per cent, low blood corticoids, 
disappearance of body hair, and the delayed epiphyseal closure. This evi- 
dence suggests that the tumor is a non-functioning one and has by its en- 
largement destro 3 ''ed the tissue of the pituitary so that the individual is at 
present suffering from panhypopituitarism. It is possible that the output 
of growth hormone was temporarily increased as the tumor began to 
grow. Case 31 has been diagnosed as Addison’s disease because of the 
weakness, typical pigmentation, including mucous membrane pigmenta- 
tion, and lowered blood pressure. The condition had not responded to DCA 
therapy over some time. It was obvious that he had an enlarged firm 
liver and there were other evidences of cirrhosis. The chest x-ray suggested 
the presence of neoplastic metastases but a primary lesion was riot de- 
tected in the gastro-intestinal or urinary tract. He was suffering from 
marked malnutrition and had had anorexia, nausea and vomiting for some 
time. The impaired glucose tolerance curve was against a diagnosis of 
Addison’s disease. Hemochromatosis was suggested; the pigmentation in 
the skin was melanin but cases of hemochromatosis are reported in which 
this has been found. The 17-ketosteroids were low but the corticoids were 


Table 9. Miscellaneous Cases 


Case 

No. 

Clinical data 

Date 

17-Keto- 

steroids 

Corticoids 

- 28 

/ 

PRECOCIOUS SEXUAL DEVELOP- 

1945 

mg./24hr. 

Gl.U./241ir. 

MENT. 

" May 

12.5 

55 


A.— Male, 2§ yr., height 43i in., weight 
47 lbs. Rapid physical and precocious sexual 

Nov. 

1946 

10.7 1 

1 

41 


development began at age 1, testes and sec- 
ondary sex organs adult size, axillary and 
pubic hair present, acne, deep voice. 

, July 

5.6 

42 

29 

PITUITARY DWARFISM. 

Female, 2J yr., height 29f ins., poorly de- 
veloped, under nourished and under weight. 
“Growth arrest” lines in long bones. 

1946 

3.2 

48 
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Table 9. (Continued) 


Case 

No. 

Clinical data 

Date 

17-Keto- 

steroids 

Corticoids 




mg. 124 hr. 

Gl.U./24hr. 

30 

CHROMOPHOBE ADENOMA PITUI- 
TARY. 

J. — Male, 24 jt., has gromi in. and 

gained 100 lbs. in last 5 yr. Headaches 3 jt. 
Blurring of rision jt. Dizziness. Loss of 
bodj' and axillaiy hair. Normal pubic hair. 
Enlarged sella and probable chromophobe 
adenoma. B.M.R. —33%. Glucose toler- 
ance — ^Pasting B.S. 57; h br. 117; 1 hr. 75; 
1| hr. 52; 2 hr. 68; 2| hr. 74 mg,%. 

,A946 

9,5 

15 

31 

HEPATIC CIRRHOSIS. 

1945 




S. — Male, 62 jt., -weakness 1^ yr. Loss of 

June 

7.0 

44 


■weight, drowsiness, vomiting, melanin pig- 

Sept. 8 

7.5 

47 


mentation of skin and oral mucosa, enlarged 

Sept. IS 

8.4 

117 


firm liver, impaired liver function, raised 
plasma globulin, serum Na 141 m.eq./l. 
B.P. 95/60, impaired glucose tolerance, no 
response to D.C.A. therapj'. 

Oct. 12 


49 

32 

HYPERTHYROIDISM. 

1946 

G.7 

55 


G. — Female, 49 jt. ThjToidectomj' in 1936 
for nodular tojdc goiter. 3 j'ears later re- 
gro-wth of thjroid. 1946 B.M.R. 4-48%, 

! amenorrhea since last pregnancj' 1934. 
Weakness, nervousness, loss of weight. No 
axillarj' hair, slight pubic hair. Bro-wnish 
pigmentation of skin, — none on mucous 
membrane. Cholesterol 106 mg.%. Serum 
Na. 141 m.eq./l. 




33 

HYPOGONADISM. 

{ 1946 

6.7 

61 


I. — Male, 40 jt. Weakness S jts. Hot flushes 
4 j-ears. Occasional nausea and vomiting. 
Absence of facial, bodj' and axillarj' hair. 
Scant pubic hair. Skin pale, does not tan. 
Testes small and soft. No libido. 

\ 

4.1 


34 

CHRONIC ASTHENIA. 

! 1946 

18.3 

04 


C. — Male, 44 jt. Fatigue, weakness, nerv- 
ousness 15 JTS. Unable to work, under- 
weight. B.M.R. —15 — 25%. Sensitive to 
cold. Genitalia underdeveloped. Testes 
small. Hair distribution is normal. Recur- 
rent depression. B.P. 125/70. 

I 

1 

10.2 

i 

1 

t 

j 
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normal and later rose as high as 117 units for a period. This case illustrates 
the possible usefulness of this estimation in excluding the presence of an 
adrenal deficiency in an obscure case with some of the features of Addison’s 
disease. In c^se 32 the question of panhypopituitarism or Addison’s dis- 
ease- was raised. The absence of axillary hair had apparently been present 
prior to the hemorrhage at labor but the history was not definite on this 
point. It seemed unusual for panhypopituitarism to coexist with hyper- 
thyroidism and regrowth of a toxic goitre. The normal urinary corticoids 
were against a diagnosis of Addison’s disease or marked panhypopituitar- 
ism. Case 33, aged 40 years (a patient of Dr. E. S. Mills), was a typical 
case of hypogonadism with no secondary development and small testes. 
He was normally grown and there was no x-ray evidence of tumor of the 
pituitary. The 17-ketosteroids were low but the corticoids were normal. 
This suggested that the pituitary was normal in’ so far as the adrenotropic 
function was concerned. Case 34 was one of marked asthenia. This as- 
thenia had been present for years. The patient was neurotic and had a pro- 
longed history of medical examinations with various diagnoses, among 
them Simmopds’ disease and atypical myasthenia gravis. He was poorly 
developed and poorly nourished. He had been regarded as a hypogonad, 
his penis and testes were somewhat small but body hair growth was nor- 
mal and he shaved every day. He showed no abnormal sldn pigmentation 
and his blood pressure was 125/70. The 17-ketosteroids of 18.0 mg. and 
corticoids of 64 g.u. were within normal limits. These findings were against 
gross abnormality of the adrenal or pituitary and were thus of assistance 
in an obscure chronic case of asthenia with marked psychiatric features. 

SUMMARY 

In general then it may be said that the determination of urinary glyco- 
genic corticoids in addition to the 17-ketosteroids is of assistance in eluci- 
dating various types of cases whose signs and symptoms suggest abnormal- 
ity of adrenal function. The two determinations frequently do not parallel 
each other and do not give the same type of information regarding adrenal 
function. Both are indirect estimates of this function and are subject to 
various sources of error and to being influenced by factors other than 
adrenal cortical secretion. The biological determination of glycogenic 
corticoids has the advantage that it measures one type of adrenal cortical 
substances, those affecting carbohydrate and protein metabolism, and so 
far as is known, substances having this type of activity are derived only 
from the adrenal cortex. 

It has been pointed out that there are three main types of adrenal cor- 
tical function and that it is possible that they may vary independently of 
one another so that the clinical signs and symptoms produced and the 
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metabolic findings may vary, leading to a variety of syndromes all associ- 
ated with* hjT)er or hypo function of the adrenal cortex. Phy-siological 
states, such as pregnancy and muscular exercise, are accompanied by an 
increased adrenal function as measured by this test, and following trauma, 
infection, and surgical operations, there is a rise in excretion of these sub- 
stances. 

It is obrious that clinical and metabolic changes ordinaril}" associated 
with variations in adrenal function may be affected by a variety of other 
factors. In so far as the measmement of urinary glycogenic corticoids does 
reflect a type of adrenal function, it may give indications of alteration in 
adrenal function in both physiological and patholopcal conditions in 
which other methods, such as the estimation of 17-ketosferoids or the 
ratio of a to /3 ketosteroids, do not. Thus the role of the adrenal cortex in 
these conditions may be further elucidated, not only in those classical 
clinical sjuidromes with which it has been associated but also in the regu- 
lation of body functions in response to exposure, to diseases other than 
those of the endocrine system, and to stress, which has been emphasized 
by Selye (9) in his work on the Adaptation syndrome. 

CONCLUSIONS 

The use in various types of endocrine and other clinical disorders, of 
the bioassay of adrenal cortical substances in urine, having the property 
of depositing glycogen in the liver of the adrenalectomized mouse, has 
been described. This has been compared with the estimation of the total 
neutral 17-ketosteroids. 

The glycogenic corticoids and the 17-ketosteroids were in general low 
or not detectable in cases of Addison’s disease and in panhypopituitarism 
with organic lesion of the pituitary. 

In three cases diagnosed as anorexia nervmsa the 17-ketosteroids w'ere 
low but not as low as in panhjTiopituitarism with organic lesion. The gty- 
cogeivic corticoids were normal or slightly below normal. 

In four cases of active Cushing’s syndrome the glycogenic corticoids 
were greatly increased mth the 17-ketosteroids normal or shghtl 3 " in- 
creased. In arrested cases the gtycogenic corticoids mzy be witHn normal 
limits. 

In four cases of simple hirsutism the 17-ketosteroids were increased and 
-the glj'cogenic corticoids within normal limits. 

In acromegaly in three long established cases the 17-ketosteroids and 
glycogenic corticoids were normal. In one recent untreated case the 17- 
ketosteroids were at the upper limit of normal and the urinarj’’ corticoids 
twice normal. 

The ketosteroids and glycogenic corticoids frequently do not parallel 
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each other. The one may be high and the other normal or low or the rever 
situation mav occur. 

A group of miscellaneous cases is presented indicating the usefulne 
of the glycogenic corticoid determination in obscure cases suspected 
having adrenal dysfunction. Cases having some symptoms and signs 
adrenal deficiency with normal or raised glycogenic corticoids are pr 
sented. 

A general review of various methods of measuring adrenal cortical fun 
tion in clinical conditions is presented and the sources of error of each 
discussed. 

It is suggested that the three main types of function of the adrenal: (; 
electrolyte metabolism, (2) protein and carbohydrate metabolism and {1 
androgenic production, may vary independently of one another bot 
qualitatively and quantitatively, thus leading to a variety of metabol: 
conditions and chnical syndromes. The use of the determination of glycc 
genic corticoids offers a further method of estimating one type of adren: 
cortical function in health and disease. 
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HYPEROPHTHALMOPATHIC SYNDROME IN 
THYROID DISEASE 

KARL E. PASCHKIS and A. CANTAROW 

Jefferson Medical College and Hospital, 

Philadelphia 

I N RECENT years attention has been redirected to cases of thyro- 
toxicosis with predominance of ophthalmic manifestations. The latter 
include proptosis, paresis of external ocular muscles, swelling of the lids, 
edema of the conjunctivae and retrobulbar pain. A variety of designations 
has been applied to this syndrome, such as “malignant exophthalmos” 
and “exophthalmic ophthalmoplegia.” These terms are purely descriptive 
and stress one or another feature of the syndrome, not all of which are 
present in every case. Recently two other terms have been suggested. 
Mulvany (12) speaks of “thyrotropic exophthalmos” a term that is ob- 
jectionable on linguistic grounds since the author evidently does not Avish 
to imply that the exophthalmos is thyrotropic but that it is caused by 
thyrotropic hormone. It would then be thyrotropogenic rather than 
thyi'otropic. Means (9) speaks of “hyperophthalmopathic Graves’ dis- 
ease.” Mulvany ’s term implies a very definite opinion as to the genesis of 
the syndrome whereas Means is deliberately noncomittal on this point 
but implies that the cases in question cannot be absolutely separated from 
“classical” Graves’ disease. 

The folloAving cases illustrate certain practical therapeutic problems. 
Some observations made in these patients appear of basic interest and 
maj^ shed some light on the pathophysiology of the exophthalmos. 

Case 1. J. G., a white man aged 43, was admitted to Jefferson Hospital Jan. 21, 1944. 
In the summer of 1943 he developed thyrotoxic manifestations (nervousness, excessive 
sweating, frequency of bowel movements, insomnia, palpitations). He claims that his 
eyes protruded rather suddenlj'^ following an alcoholic debauch. The condition became 
increasingly worse and he was admitted to another hospital October 1, 1943. The BMR 
was at that time +85, the basal pulse rate 126. After routine preparation with potassium 
iodide, subtotal thyroidectomy was performed, at a time when his BMR was +46 
(pulse 96). He believes that his eyes improved somewhat following the operation. How- 
ever soon after December 1943 the ocular condition deteriorated considerably. 

On admission, the lids of both ej'-es were swollen and ectropionized, exposing the 
entire conjuctivae. The eyeballs were bulging,' the conjunctivae edematous. There were 
ulcerations on both corneae and there was considerable photophobia. He complained of 
severe ^‘headaches” localized “behind the eyes.” The eyeballs were very tender to pres- 
sure and almost entirely immobile, upward movement being impossible, downward and 
sideward movements considerably limited. Pressure on the eyeballs within the limits 
possible because of pain, showed that they could not be pushed into the orbit (Fig. 1). 
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"While the ultimate result of therapy was satisfactory the unusually slow response to 
t lyroid medication was remarkable. On March 17 after 55 days of treatment with thj’'- 
roid the BMR had hardly risen (minus 17 on March 17). By June 5, after 164 days of 
treatment which included one intravenous injection of thyroxin in addition to the oral 
medication the BhIR had risen to minus 2. On June 15, fifteen mg. of ciystalline thyroxin 
were injected intravenously. As can be seen from Figure 3 this large dose had no meta- 
bolic effect. Neither were there any other effects such as tachycardia or vasomotor 
phenomena. 
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Fig. 2. Case 1. J.G., After fifteen months of treatment (April 1945). 


Smnmarij of Case 1, A 43 year old patient developed a most severe hyperophtliahno- 
pathic condition following subtotal thyroidectomy for thyrotoxicosis. From this truly 
n alignant ophthalmopathy he made satisfactory recovery after a decompressing opera- 
tion, administration of thyroid extract, and irradiation of the pituitary gland. The pa- 
tient showed a very poor metabolic response to thyroid medication, both oral and 
intravenous. 

Case 2. C. F. a white woman aged 42, was admitted to the Endocrine Clinic on August 
23, 1943 with the following history. She had been operated upon in another hospital 
for thyrotoxicosis two years previously. According to the report subsequently obtained 
from this hospital she had presented a typical picture of Graves’ disease with a BMR of 
plus 35 and moderate exophthalmos. 

The operation evidently was successful in alleviating the thyrotoxic manifestations. 
Her nervousness subsided, she gained weight and felt well. The condition of her eyes, 
however, deteriorated. The protrusion increased considerably and her lids became 

swollen. . 

On physical examination the ocular findings were very conspicuous. There was con- 
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siderabie exophthalmos (exophthalmometer readings 23 mm. right eye, 20 mm. left 
eye); the lids were swollen; there was paresis of upward gaze. The buibi were tender to 
palpation and attempts at ocular movements in all direction were painful. There was 
considerable photophobia. 

She was a moderately obese woman. There were no other findings of note. Her menses 
were regular. 

The BhIR was plus 1 (basal pulse rate 70); serum cholesterol 259 mg. per cent; 17- 



Fig- 3. Response of J.G. (Case 1) to intravenous injection of 15 mg. of crystalline 
thyroxin. For comparison the response of a myxedematous patient at two different 
levels of BMR to 10 mg. of thj-roxin I.V. is given. These curves are redrawn from the 
paper of W. 0. Thompson et al. (22). 

ketosteroid excretion 7.6 mg. equivalent of androsterone per 24 hours; gonadotropin 
excretion varied from 0 to 42 lU per 24 hours. 

Treatment was started on September 27, 1943, with thjrroid TJ.S.P. 0.09 gram (li 
grains) daily, and after one month this was increased to 0.12 gram (2 grains) daily. 
After five months of treatment, by ilarch 1944, photophobia had completely subsided, 
and the swelling of the lids while stiR present was considerably lessened. The eyeballs 
had ^•isibly receded, and the exophthalmometer readings now were 17 mm. on the right 
eye, and 15 mm. on the left eye. The BMR, however, was unchanged, plus 1. Serum 
cholesterol was 171 mg. per cent. The daily dose of thyroid was now increased to O.IS 
gram (3 grains), and soon thereafter to 0.24 gram (4 grains). After one year of treatment 
her condition was greatly improved but now appeared stationary. A course of x-ray 
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irradiation was given to the pituitary gland (900 r) with the hope of inducing further 
regression of the exophthalmos. This did not appear to have a striking result. 

Treatment with oral doses of thyroid U.S.P. 0.24 gram (4 grains) daily was continued, 
and two more courses of irradiation to the pituitary were given. Further improvement 
was obtained but full normalization was not achieved. 

Summary of Case 2. A woman aged 42 was operated upon elsewhere for a moderately 
toxic goiter. In the two years following subtotal thyroidectomy the exopthalmos in- 
creased considerably and other manifestations of ophthalmopathy developed. She was 
treated with desiccated thyroid and x-ray irradiation of the pituitary gland. Her con- 
dition was greatly improved but did not return to normal. 

Case 3. J . C., a white woman aged 33, was referred by her family physicial to surgical' 
service (A.) because of exophthalmos. Eight months prior to this admission she had be- 
come irritable following forceps-delivery of her second child. The pregnancy and delivery 
had been uneventful. Exophthalmos was noticed four months after the appro.\'imate 
onset of nervousness. It increased rather rapidly and was a prominent feature when she 
was first seen in the hospital. Complaints referable to thyrotoxicosis were mild; there was 
some increase in appetite, hardly any weight loss, no palpitations, and no increased 
perspiration. Menarche had occurred at the age of 14, her periods were regular at 27 ^ 
days interval, of 4-5 daj’'s duration. 

The history was otherwise non-contributory except that a cousin allegedly had 
thjTotoxicosis at the age of 14. 

Physical examination showed the thyroid barely palpable and smooth. There was a 
moderate degree of hypertrichosis, hair growth being present on chin and lip (this hir- 
sutism had been present in the same degree since puberty). There was no tremor and 
her pulse rate was SO to 90, the blood pressure was 120/70. The severe e.xophthalmos 
was the most striking feature. (Exophthalmometer reading IS mm. on both eyes.) 
Fundi were normal. There was paresis of upward gaze and paresis of convergence. Any 
attempt to move the eyeballs was associated with considerable pain, and patient turned 
her head rather than her eyes when attempting to look sideways or upward. On pres- 
sure the bulbi were tender, and could not readity be pushed back into the sockets. 
There was, however, no edema of the conjunctivae. Considerable photophobia was pres- 
ent. She weighed 119 pounds. 

Her BMR was plus 14 (basal pulse rate 76); her serum cholesterol 234 mg. percent; 
the urine analysis negative for sugar and albumen. The blood count was normal. X-ray 
of the skull revealed no abnormaUty. 17-ketosteroid excretion was 5.7 mg. equivalent 
of androsterone per 24 hours. Estrogen excretion was 16 J\IU per twenty-four hours, 
gonadotropins non-demonstrable. 

In view of the absent, or at the very most, mild, thyrotoxic manifestations (some 
nervousness, slightly increased appetite) as contrasted to the marked ocular manifesta- 
tions, operation was advised against and patient was transferred to the Endocrine 
Clinic. On August 11, 1943, treatment was started with diethylstilbestrol, 2 mg. daily. 
Two weeks later she stated that she felt much relaxed and generally better but there 
was no distinct improvement of the eyes. The daily dose was increased to 3 mg., and on 
September 8 to 4 mg. daily. On September 22, five and one-half weeks after treatment 
-with diethylstilbestrol had been started the exophthalmos was clearly receding and 
exophthalmometric measurements now were 12 ram. on the left and 13 mm. on the right 
eye The rather large doses of dieth 3 dstilbestrol were tolerated without any discomfort 
or toxic manifestations. Stilbestrol apparently failed to suppress pituitary gonadotropin 
production. An assay performed at this time showed an excretion of 16 lU per twenty- 
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four hours. On October 15, 1943, the dailj' dose was increased to 7 ing. About this time 
she noticed further and considerable improvement now being able to “turn her eyes 
rather than to have to turn her head." Her eyes felt “relaxed.” She had gained five 
pounds (125|) and felt completely well. A BMR was determined at this time as a routine 
checkup, and a reading of plus 52 was recorded, with a basal pulse rate of 80. The serum 
cholesterol was 146 mg. per cent. The BMR determination was repeated two weeks later 
with identical result (plus 53, pulse 96). Because the patient felt entirely well and had 
no thyrotoxic manifestations, and because the ocular signs had been greatly improved, 
the medication was continued. In February, 1944, her BMR was plus 56 (pulse 84) ; her 
serum cholesterol 140 mg. per cent. Glucose tolerance test showed the following values; 
fasting blood sugar 109 mg. per cent, i hour after oral ingestion of 100 grams, glucose 
167 mg. per cent, 1 hour 156 mg. per cent, 2 hours 122 mg. per cent. The patient had 
now had high basal metabolic rates and low serum cholesterol values for four months 
but again the absence of th 3 Totoxic manifestations both subjective and objective was 
noted. The weight had further increased to 129 pounds. The estrogen excretion was at 
this time found to be high (more than 100 MU per 24 hours). The serum estrogen was 
60 MU/100 cc. Urinary gonadotropins were not demonstrable. _ 

It was now decided to withdraw stilbestrol medication in order to evaluate a possible 
influence of the estrogenic compound in producing this unusual picture. In order to 
avoid massive withdrawal bleeding the withdrawal of the drug was carried out gradually 
beginning on Februarj’' 25, 1944, and finally discontinued entirely on March 17, 1944. 
On March 31, 1944, the BMR was plus 53 (pulse 90). ThjTotoxic manifestations re- 
mained absent. On May 12 her BMR was plus 22 (pulse 80), her serum cholesterol 146 
rog. per cent. In the next several months the BMR varied between plus 20 and plus 30. 
Her weight increased to 136 pounds. She felt well and the improvement of the ocular 
manifestations was maintained. 

In April, 1945, as a therapeutic test, she received Lugol's solution, 15 drops daily for 
fourteen daj's. Her BAIR fell to plus 7. Clinically there w'as no change, and when ques- 
tioned she stated that she had felt so perfectly well prior to the iodine medication that 
she could not report any “improvement.” In June 1945, six weeks after discontinuing 
iodine medication, the BAIR had risen to plus 31 (pulse 84). In spite of the absence of 
clinical manifestations of thyrotoxicosis it was deemed inadvisable to wait for such to 
appear. Treatment wdth thiouracil was started on June 18, 1945. At first the drug was 
well tolerated but on August 8 she was admitted to this hospital with a very severe 
agranulocj'tosis. The drug was immediately withdrawn and treatment with penicillin 
and large doses of Vitamin B (Brewers Yeast) given. She recovered completely'. 

Since that time her condition has remained stationary. She has had two more courses 
of x-ray treatment to her pituitary gland (600-900 r. each). Her weight is constant, she 
feels well but still has a moderately' elevated BMR (plus 20). 

Summary of Case S. A woman aged 33 y'ears was observed with very mild (border line) 
thy'Toto.xic manifestations and considerable ophthalmopathy'. Treatment with large 
doses of diethylstilbestrol resulted in marked improvement of the ophthalmopathy. 
During the period of treatment with the estrogenic compound, at a time when her eyes 
were considerably' improved, her BAIR rose and the serum cholesterol decreased but 
there were no clinical manifestations of thyrotoxicosis. Diethylstilbestrol was with- 
drawn. The BAIR decreased without, however, reaching normal levels, and the serum 
cholesterol remained low. A therapeutic-diagnostic test with iodine medication resulted 
in prompt fall of the BAIR to normal values, with a subsequent rise after discontinuing 
iodine medication. 
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Case 4. E. C., a white man aged 49, in October 1943 first noticed double vision and 
difficulty in gazing upward. The latter was limited to the left eye. At about the same time 
he became very nervous, perspired excessively and developed tremor. His appetite was 
poor, and he lost 20 pounds in a few months. He was seen by an internist whose studies 
revealed the following; BMR plus 30 (basal pulse rate 96); serum cholesterol 104 mg. 
per cent; X-ray of the skull negative; pulse rate 100 to 120; Wassermann and Kahn reac- 
tion in the serum negative. Spinal fluid examination was normal. There was marked 
tremor of the hands. Both eyes showed limitation of outward rotation, slight limitation 
of inward movement and marked impairment of upward gaze bilaterally, but more 
marked on the left. Myasthenia gravis was considered but there was no response to 
prostigmin. Thiouracil treatment was started but had to be discontinued after 10 days 
because of drug fever and rash. 

During the following year the patient was under the care of his family ph 3 ’’sician, and 
received sjuiiptomatic treatment onl}' (sedatives). He was then referred to the surgical 
service of Doctor T. A. Shallow for thjToidectom.v. Upon admission his condition was 
the same as described above; his ophthalmopathj’- had neither improved nor deteriorated, 
he still had tachycardia (120), his BMR was now plus 17^ (basal pulse rate 98). 

Operation was advised against. The thj’-ro toxicosis, while mild, caused enough dis- 
comfort to warrant treatment and was brought under control bj'’ cautious x-ray ir- 
radiation to his thjToid gland. At the same time deep x-ray therapy to the pituitary 
gland was started. He has so far received three courses, 900 r each, with no change in 
the ocular condition. 

Summary of Case 4. A man aged 49, developed mild thyrotoxicosis and severe oph- 
thalmoplegia with exophthalmos at the same time. The mild thyrotoxicosis was easily 
controlled by x-raj'' irradiation of the thj’Toid gland. Deep x-ray therapy to the pitui- 
tary gland was emplojmd. There has so far been no improvement of the opthalmopathy. 

Case 5: S. H., a white man aged 38, presented himself with the following history. 
Two years previously he had noticed bulging of the eyes. At the same time he began 
tiring very easilj’’, and was drowsy most of the time. His skin became dry and perspira- 
tion ceased almost entirely. The eyes became verj'- painful, the lids and the conjunctivae 
became swollen, and an ulcer of the cornea developed. He was seen elsewhere, and a 
BMR of minus 40 was found. He received thyroid medication and x-ray irradiation of 
the pituitary gland. His condition improved considerably. 

When seen by us two years after the onset he was still taking desiccated thyroid tab- 
lets. He had moderate exophthalmos, but no swelling of lids or conjunctivae. Ocular 
movements appeared entirely free. His skin was moist and he was alert. He was advised 
to continue treatment under the care and supervision of the physician who had been 
treating him. 

Summary of Case 5. A man aged 38 developed a severe ophthalmopathy with exoph- 
thalmos, swelling of lids and conjunctivae and ulceration of the cornea simultaneously 
with the onset of spontaneous myxedema. There was no indication from the history that 
the myxedema had been preceded by thyrotoxicosis. Treatment with desiccated thyroid 
and x-ray of the pituitary gland resulted in almost complete recovery, with only a slight 
residual exophthalmos. 

DISCUSSION 

The problem of ''hyper op hthalmopathic Graves’ disease” has recently 
been reviewed by Means (9, 10). Briefly there is much evidence that exoph- 
thalmos in thyrotoxicosis is not caused by excessive amounts of circulating 
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thyroid hormone. In animals all manifestations of thyrotoxicosis except 
exophthalmos can be produced mth th3Toid hormone or -nith thjToxin. 
Exophthalmos, however, can be produced by administration of pituitarj^ 
extract containing thjTotropic hormone and the exophthalmos is more 
readily induced and more severe in thjToidectomized animals receiving 
pituitary extracts (4, 5, 8, 19). In humans the exophthalmos of Graves’ 
disease increases in more than 50 per cent of aU cases following thjrroidec- 
tomy as was shown bj'- actual mea.surements of the exophthalmos (2, 21). 
The fallacious impression of improvement of exophthalmos in such cases 
is due to the "stare” being diminished when thjTotoxicosis is under con- 
trol. 

The conclusion from these obseiw^ations is that the exophthalmos is 
caused by a pituitary factor, either the thjTotropic hormone or some other 
factor as 3-^01 unknown. Release of the anterior pituitarj’- following thj’’- 
roidectomy (“taking the brakes off”) leads to an increased secretion of 
thjTotropic hormone as has been shown bj- assaj- of thjTotropic hormone 
in the mine (6), and thereby causes increase in exophthalmos. 

The pathological changes in the orbital tissues (fat, muscle) have been 
extensively studied in humans, (12, 13, 18) and experimental animals (18). 
Edema, swelling of the extrinsic muscles, and increase of the retrobulbar 
fat are the main findings. 

There still is some difference of opinion as to whether this mechanism 
holds true for all tj'pes of exophthalmos. Mulvanj' (12) has proposed a 
dualistic theor}-- contrasting the exophthalmos in ordinarj^ Graves’ dis- 
ease (“th3n'otoxic exophthalmos”) with that in cases without thyrotoxico- 
sis ("thyrotropic exophthalmos”). .The former, the thyrotoxic exophthal- 
mos, Mulvany explains by action of the thyroid hormone on the smooth 
, muscles of the orbit as well as on the extraocular muscles, reviAung in some- 
what modified form the old theories attributing exophthalmos to the 
sympathicomimetic action of thyroid hormone. 

On the other hand, Means (9, 10) and others strongly^ advocate a Uni- 
tarian theory of exophthalmos. There are aU transitions from “classical” 
Graves’ disease with severe thyrotoxicosis and exophthalmos through 
euthyroid to hy^pothyroid and my-xedematous conditions with severe 
ophthalmopathy. Nor is the “ty^pe” of exophthalmos constant or fixed in 
any one patient, and what started out as “classical” Graves’ disease may 
later become “hy'perophthalmopathic.” 

Mulvany^ has based his dualistic theory largely upon morphological 
studies of the intraorbital tissues. Rundle and Wilson (18) on the basis of 
histological studies of a similar material find e%’idence of a Unitarian genesis 
of all exophthalmos, “classical” and “hyperophthalmopathic.” It is per- 
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haps possible that what Mulvany interprets as two different processes 
may be different stages and different degrees of the same condition. 

The cases presented in this paper fully support the theory that the 
exophthalmos is not the direct result of the hyperthyroidism, viz., of the 
excess of circulating thyroid hormone. They do not disprove the existence 
of a second type (thyrotoxic) exophthalmos, but we find the evidence for 
such occurrence unconvincing in the light of facts briefly mentioned above 
and extensively discussed by Means (9, 10). In two of the cases (No. 1, 2) 
the ophthalmopathy became much more severe following subtotal thy- 
roidectomy, and in one (Case 5)vthe ophthalmopathy developed simultane- 
ously with the onset of m3'^xedema, \vhich apparently had not been pre- 
ceded by thyrotoxicosis, and was, therefore, not the result of a “burnt 
out” toxic goiter. 

Case 3 of our series is particularly instructi's^e. This patient’s disease 
started with severe ophthalmic manifestations (exophthalmos, paresis of 
extrinsic muscles, but no sw'elling of lids) with almost no hyperthyroidism. 
The BMR rose, and the serum cholesterol decreased at a time when the 
ophthalmopathy was considerably improved under treatment. This case 
warrants further discussion from another standpoint. The question pre- 
sented itself as to whether prolonged administration of large doses of 
diethyistilbestrol had caused the rise in BMR as has been described in the 
rat (7). On the other hand the claim has been made that estrogenic hor- 
mone decreases thyroid fimctiori and attempts have even been made to 
use estrogens in the treatment of thyrotoxicosis (3). However, we have 
not been able to demonstrate an inhibitory effect of estrogen upon the 
uptake of radioactive iodine by the thyroid (14). The fact that the BMR 
remained elevated after cessation of stilbestrol treatment though on a 
lower level than was present during administration of the estrogen, and 
responded promptly and typically to iodine medication makes us believe 
that this patient went into spontaneous exacerbation of thyrotoxicosis. 
This exacerbation was in all probability independent of any therapy. The 
unusual feature presented by this patient, namely hyperthyroidism (as 
evidenced by consistently high BMR and low serum cholesterol and typi- 
cal response to iodine administration) in the absence of any clinical mani- 
festations is difficult to explain on the basis of present knowledge. 

Metabolic response to thyroid and thyroxin 

Case 1 showed a surprisingly slow and inadequate response to orally 
administered thyroid extract. It is Imown (21) that the metabolic i espouse 
to thyroid administration depends on the level of the BMR, and not on 
the presence or absence of the thyroid gland. Evidently there must be ex- 
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trathyroidal factors of utilization or destruction of the administered hor- 
mone as has been recently discussed by Danowski et al. (1). 

In order to exclude the uncontrollable factor of absorption of orally ad- 
ministered thyroid material, it was decided to study the reaction to intra- 
venous injection of crystalline thyroxin. This was carried out at a time 
when the BMR had finally risen to between 0 and —2. As can be seen from 
Figure 3 there was no rise of BMR after the thjTOjdn injection. For com- 
parison the response to a smaller intravenous dose of thjToxin (10 mg.) 
at two levels of BMR is charted in this figure, the latter two cm^’^es taken 
from Thompson’s paper (22). It must be concluded from these observa- 
tions' that either in this case the oxidative processes were peculiarly insen- 
sitive to thjToxin, or that the injected thjToxin was inactivated or de- 
stroyed by some antagonistic agent. No definite answer is possible at this 
time to the question raised by the observations. A peculiar insensitivity 
to administered thjToid occurs in some humans (17) and apparently quite 
regularly in the dog (1). Rawson et al. have shown that thjTotropic 
hormone is inactivated in vitro by thyroid tissue (15). There is no informa- 
tion as to whether this inactivation is reciprocal, as might be the case if 
the thyrotropic hormone would combine in some way with the thyroid 
hormone. Should this h3q)othesis be verified it would explain the poor 
reaction to thjnroxin in a condition: in which an excessive thyrotropin 
secretion is supposed to exist. Case 2 revealed a similar beha\ibr towards 
administration of thyroid material, but it was less marked than in case 1, 

Prevention and Treatment 

Our cases illustrate the importance of avoiding thyroidectomy in poten- 
tial cases of severe ophthalmopathy. This has been stressed by a number 
of authors but is unfortunately not generally recognized in practice. The 
decision against operation is easy in cases of ophthalmopathy with normal 
thyroid function, or with hj^pothyroidism (Case 5), or with a mild border- 
fine thyrotoxicosis (Cases 3 and 4) contrasting with the' severe ophthal- 
mopathy which seems “out of proportion.” The decision maj^ not be 
simple in cases in which severe ophthalmopathy is associated with severe 
thyrotoxic manifestations. This was probably the situation presented by 
our cases 1 and 2, both of whom we saw only after operation had been 
performed elsewhere. There may not be any simple and unequivocal warn- 
ing sign in such cases. It has been suggested that an unusually low BMR 
resulting from iodine medication is a danger sign. Whereas the BMR under 
medication with iodine usually levels off at more or less hyperthyroid 
levels, and only in mild cases is normalized, there are cases in which values 
as low as minus 20 have been observ^ed, and these have been considered as 
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potential ‘^malignant exophthalmos’’ cases (5). We are unable to judge our 
two 'postoperative cases from this angle because, according to the reports 
received from the respective hospitals, no attempt had been made pre- 
operatively to determine the lowest BMR obtainable, or in other words 
to wait for the “leveling off” which is the only reliable indicator of the 
maximal iodine effect obtainable in each case. However, there are cases 
on record of severe ophthalmopathy developing following thyroidectomy 
in which the BMR did not drop to unusually low values (11). 

Prevention of this condition depends on judicious evaluation of each 
case. Severe ophthalmopathy out of proportion to the thyrotoxic manifes- 
tations is a clear contraindication to thyroidectomy. Great care must be 
exercised in cases in which the disproportion is not so evident because of 
severe thyrotoxicosis. The effect of iodine should be studied carefully, and 
medication continued to the lowest obtainable BMR value. In case of the 
slightest doubt, operation should be decided against. This is particularly 
true in view of the availability of other methods of treatment of Graves’ 
disease. A discussion of the relative merits of x-ray therapy, therapy with 
antithyroid drugs (thiouracil, etc.), or perhaps with radioactive iodine, 
are bej'-ond the scope of this paper. These methods of treatment appear 
to be less dangerous to the eyes perhaps because the suppression of thyroid 
function is more gradual than that accomplished by operation. The anti- 
thyroid drugs would seem to offer the additional advantage of complete 
reversibility of the antithjuoid effect, permitting one to set the thjuoid 
function at any desired and tolerated level. 

The emergency treatment of the ophthalmopath}’’ is that of protection 
of the eyes by local measures, followed by decompressing operations (see 
case 1). The rationale for this operative treatment is the recognition of 
edema, and increased (“hypertrophic”) fat of the retrobulbar structures as 
the anatomical basis of the ophthalmopathy. Medical treatment, alone in 
cases not presenting immediate danger, or following surgical emergency 
measures, is directed towards suppressing excessive secretion of the an- 
terior lobe of the pituitary gland. Large doses of estrogenic hormones, both 
natural and synthetic, are known to suppress pituitary function; at lower 
dosage levels, specifically the follicle-stimulating hormone secretion, in 
larger doses over longer periods of time, the secretion of other pituitary 
hormones also is inhibited. Suppression of the thyrotropic hormone by this 
“shotgun action” (Salter) is attempted in treating the ophthalmopathy 
with estrogens. The effect of thyroid medication on the pituitary gland is 
primarily that of suppression of the thyi-otropic hormone. In the light of 
recent experiments, thyroid hormone may perhaps also act by inactivating 
(neutralizing) thyrotropic hormone peripherally (15). Thyroid medication 
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would then be the procedure of choice at least in the euth^Toid or hjTJo- 
thjToid cases (our cases 1, 2, 5). Aether it can be safely given over long 
periods of time, and' in sufficiently high doses in cases of thyrotoxicosis is 
as yet uncertain. Rienhoff (16) prepared thjTofoxic patients for operation 
successfully with desiccated thjToid, producing involution of the gland 
similar to that obtained with iodine. The patients tolerated th 3 uoid medi- 
cation well. We have thus far decided not to use thjToid medication in the 
two thjTotoxic cases. X-ray therapj^ of the pituitarj' gland, of course, at- 
tempts direct suppression of the overactive gland. It is used verj’- com- 
monly but almost always in conjunction with one of the two hormonal 
methods outhned above. In the one case in which we have used it alone the 
result was not satisfactory. From a theoretical standpoint one might que.s-, 
tion the radioseni5iti\’it3’' of nontumorous, albeit hj'perfunctioning pituitar3^ 
tissue. 
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VIRILIZING OVARIAN TUMORS* 

' J0RGEN PEDERSEN 
FTom the Sieno Memorial Hospital, Gentofte, Denmark 

T he piirpose of the present paper is to describe the chnical, histological 
and hormonal findings in a case of a diffuse arrhenoblastoma, one 
which, in accordance with ideas hitherto, will be regarded as an "adrenal- 
like” ovarian tumor; furthermore, to examine whether it is possible, from 
the cases in the literature, to find transitions in the symptomology between 
typical arrhenoblastomata and "adrenal-hke” ovarian tumors, thus form- 
ing a parallel to Teilum’s histological studies. A summary will then be 
given of the available hormone studies, and mention wiU be made of certain 
characteristic findings in cases of virilizing ovarian tumors. 

Virilizing ovarian tumors are rather uncommon, but very interesting 
because they are functioning endocrine tumors. There is a great diversity 
of opinion on the histogenesis and classification of these tumors; httle is 
known of their hormonal relations, which seem to embody a number of 
problems. 

Usually a distinction is made betw'een twm different virilizing ovarian 
tumors; arrhenoblastoma and "adrenal-hke” ovarian tumor. 

The arrhenoblastomata received their name from R. Meyer (17) in 1930. 
His great merit was that he was able to show the connection between types 
which histologically were far apart and thereby put them together into one 
form of tumor. He di\dded the arrhenoblastomata into three groups ac- 
cording to the degree of differentiation. He considered the testicular ade- 
noma (adenoma tubulare), which was first described by Pick (21) in 1905, 
as the most differentiated. An intermediate group comprises histologically 
both tubular and diffuse areas. This forms the transition to the third group, 
the least differentiated form, which has a diffuse, "sarcoma-like” structure. 
The two latter groups sometimes contain more or less numerous epitheloid, 
often lipoid-containing cells. Owing to their greatly varying appearance it 
is sometimes difficult to make a purely morphological division from femi- 
nizing tumors of the granulosa cell group (diffuse tj^je). The hormonal 
effect is greatest in the diffuse forms and is rarely observed in the purely 
tubular adenoma. We have no definite knowledge of the hormone-produc- 
ing cells. ► 

About sixty cases of arrhenoblastoma have been described. "Adrenal- 
like” tumors are still more uncommon. (The one described below' is No. 19.) 
They consist of large, Ught-colored, often lipoid-containing, epitheloid cells. 
There is no tubular structure to be seen, for which reason the tumor as- 
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sumes a uiiiforml}'- diffuse appearance. Hitherto the form has proved to be 
virilizing. The nature and genesis of these tumors have given rise to con- 
siderable disagreement, for which reason they are faiown by many different 
names : adrenal-cell tumors, adrenal cell rest tumors, hypernephroma in the 
ovary, luteoma, masculinovoblastoma, etc. Morphologically the cells are 
very similar to both lutein cells and cells in the adrenal cortex. 

One aspect of the disagreement has been as to whether the tumor comes 
from aberrant adrenal cortex or is a luteinized granulosa cell tumor or a 
true lutein cell tumor. Schiller (24), e.g., rejects the theory of luteinized 
granulosa cell tumors, also for morphological reasons. He admits only two 
possibilities: they are either tumors of adrenal tissue or tumors of a form 
arising out of a one-sided development of interstitial cells corresponding to 
Leydig cells in the testicles. As stated, such epitheloid cells occur in larger 
or smaller numbers in typical arrhenoblastomata too. One-sided develop- 
ment of mesenchymal cells is comprehensible according to Fischel’s tlieoiy 
(6), which in the testicles traces all epithelial elements in the ducts, except 
spermatogonia, from a common mesenchyme nucleus. 

Schiller arrives at the conclusion that the question is one of aberrant 
adrenal cortex, as he is unable to find the histological transition between 
arrhenoblastomata of ordinary type and “luteomata." The commonest 
opinion now is that they are tumors emanating from adrenal coi'tex. 

With his studies of homologous tumors in ovary and testis, Teilum (28- 
30) has thrown entirely new light upon these problems. He has succeeded 
in demonstrating tumors in testicles (called androblastoma series) showing 
total morphological congruence with ovarian arrhenoblastomata in all the 
various forms of differentiation, and also in demonstrating gradual tran- 
sitional phases between these forms. In addition, by demonstrating transi- 
tional phases in typical arrhenoblastomata to parts with uniform (diffuse, 
alveolar or tubular) structure — corresponding to the structure of virilizing 
ovarian tumors which hitherto ■ have been regarded as “adrenal-like” — 
Teilum has extended the arrhenoblastoma series so as to comprise these 
diffuse types as well. The material seems convincing. It may be taken as an 
affirmation of R. Meyer’s doctrine regarding ovarian arrhenoblastomata, 
that these tumors all emanate from a special, testicular anlage. It means 
furthermore that “adrenal-like” ovarian tumors are most naturally to be 
regarded as a variant of a diffuse arrhenoblastoma, some of which show 
differentiation in the direction of “interstitial cell tumors” in the testes, 
and that the idea of adrenal tumors in the ovaries may be dropped. 

We may imagine the entire series of androblastomata as tumois growing 
from a mutually potential male mesenchyme nucleus with differentiation 
in various directions (tubules, interstitial cells) and with various degrees 
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of differentiation. As, regards their direction of differentiation, testicular 
adenomata and “adrenal-like” ovarian tumors may be regarded as polar 
opposites within the androblastoma series. 

Among the diffuse forms we may possibl}’' take it for granted that the 
tumors are differentiated in various Erections. Among “adrenal-like” tu- 
mors the majority contain lipoids. Possibly these sigmfy a differentiation 
in' a direction other than that' taken by the few non-Upoid containing, 
“adrenal-like” tumors, so that those containing lipoids need not necessarily 
be considered as ha%dng evolved out of a continued development of those 
not containing lipoids. 

Kepler and^ co-workers (11) con-sider, on the basis of 14 cases of “adrenal- 
like” ovarian tumors (thirteen from the literature and one of their own), 
that clinically it is pos.sible to distinguish between arrhenoblastomata and 
“adrenal-like” tumors. Apart from ^drilism, the latter are associated with 
many of the signs characterizing Cushing's sjmdrome (hypertension, hy- 
perglobulia, striae caeruleae, diabetes), whereas the arrhenobla-stomata 
cause pure \’irilism. They leave open the question of how the tumors are 
to 'be regarded histogenetically. 

CASE RECORD 

S.M.H., an unmarried woman, 50 years old, was transferred here from the Neuro- 
logical Department of the Rigshospital with the diagnosis: endocrine affection; meningo- 
encephalitis h 3 'pothalamus region. 

There is no record of endocrine affection in the family. The parents were not related. 

ilenses from 16th year were alwaj-s regular, lasting three or four daj's everj’ fourth 
week. Menstruation ceased at 44th year. At the same time she began to lo.se her hair and 
in less than a j-ear was almost completeh' bald; has since worn a wig. When she was 46- 
47 j'ears old a vigorous hair growth began to appear on her chin, cheeks, chest, abdomen 
and back; the baldness persisted. Shorth* afterwards there was a sudden increase of 
weight, about 5 kg. (11 lb.) in a month. At the same time the skin of her face, chest and 
back became verj' grensj- with large pores. She had alwaj's had slight acne, but this did 
not spread. She was afflicted with strong and protracted flushes, during which her face 
and neck turned bluish-red and her head felt as if it would burst. The attacks lasted 
about two hours. During the last two j'cars she had noticed a growth of the clitoris, but 
no change in the breasts. At about the age of 45 her voice became huskj*, unclear, and 
later it “broke” like that of boy at pubescence. As she had to talk a great deal in her 
occupation, the voice change was a considerable embarrassment and she had to take 
lessons in voice control. 

The patient was of a diffident nature and shj’ of making contact with people. From 
her 44th j'car she withdrew more into herself, became depressed, strangly split, felt 
tired, got out of balance. From previously being on the best of terms with others, she 
became hot-tempered, excitable, abusive and quarreled with people. There came a 
change in erotic attraction; she began to take notice of v'oung girls and their appearance. 

During the four j-cars preceding admittance to the hospital she had been gi^'cn ener- 
getic treatment. For about a v'ear she was given a course of di-iolothjTo.sinc tablets, as 
her doctor thought that her baldness was due to increased metaboli.=m. After her sudden 
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increase in weight wliicli set in a month after she had ceased taking the di-iodothyro- 
sine tablets— she was treated with tablets of glandular thyreoidine, 1 tablet three times 
daily for three years. In the same period she was periodicallj' treated with estradiol- 
monobenzoate, She had diathermy treatments for the hypertrichosis but without suc- 
cess. 

Pour or five months prior to coming to the Steno Memorial Hospital she was run 
over. She sustained a blow in the back, but no head trauma. Thereafter she suffered 
from dizziness and her memory began to fail. She had no headache. On account of her 
vertigo she was admitted to the Neurological Department of the Rigshopsital in Novem- 
ber, 1944. 

Here nothing definitel}' abnormal was found neurologicall}'', and she was transferred 
to the Steno Memorial Hospital for further observation for endocrine disease. 



Fig. 1 Fig. 2 Fig. 3 

Patient with virilism, before operation. 


We found the following: weight and height normal; appearance strongly virilized; no 
head hair except at temples and nape (her baldness exactly like seborrhoic baldness in 
a man); very vigorous hair growth on cheeks, lips, chin, neck, back, chest, abdomen 
(especially in the median line), lower legs and forearms; a less vigorous growth on thighs 
and upper arms. The hairs everywhere were long, rather thin and soft. 

The skin was very seborrhoic and large-pored, especially on the face, but also on the 
other sites of seborrhoea. The skin on the face and neck was dark red, as if it were more 
weatherbeaten than elsewhere. There were no acne pimples, ecchymosis or perniosis of 
the skin; no striae caeruleae. Her muscular relief was prominent, especially on the 
shoulders, upper arms and thighs. The subcutaneous veins of the forearms were very 
conspicuous. Her breasts seemed quite normal for her age. Her voice was dark, husk}’-, 
but not particularly virile (voice production courses!). The patient was restrained, de- 
pressed, touchy. , 

Gynecological examination b}’- two different gynecologists at an interval of a month 
showed: labia majora natural; cUtoris considerably enlarged almost to the size of the end 
of a man’s middle finger; hymen adest, speculum could not be introduced; uterus of nor- 


February, t9.'f7 


VIRILIZIN'G OVARIAN TUMORS 


119 


mal size, freely motile. At the left lateral margin, almost up at the tuba comer, an 
intumescence (fibroma) the size of a large nut could be felt. Nothing definite could be 
felt at the sides of the uterus. Suggested: exploration under narcosis, the exploration find 

not being quite certain. ' , • u" 

The remaining objective, routine examination of the organs revealed nothing abnor- 
mal; no tenderness or swelling could be found in the adrenal regions or the abdomen.' 

The photographs (figs. 1, 2 and 3) show some of the features mentioned. If the 
medical history were not known, the photographs might be mistaken for those of a man 
with gynecomastj'. Bingel’s expression (1) “male potator ’ is very apt. 

Other examinations of the patient* showed: height: 162 cm. (64 in'.); weight: 58 kg. 
(128 lb.); blood pressure: 110/60-120/70; urine: no albumin, no sugar. 

Blood: W.R. neg. S.E. 4 mm., Hgbl. 110^115 per cent, red corpuscles 5.23 millions, 
white 5880; differential count of white corpuscles normal. Red blood picture natural. 
Vol. index 1.07, color index 1.10. Serum calcium 9.6-9.9 mg. per cent. Total base: 145.8 
m.eq/litre. Serum sodium (1) 149 m.eq/litre, (2) 134 m.eq/litre; serum potassium (1) 5.0 
and (2) 5.8 m.eq/litre. 

The fasting blood -sugar was determined thirty-two times; nine times it was over 
100 mg. per cent, once it was 122 mg. per cent. On two different occasions glucose toler- 
ance curves with 70 Gm. glucose took the same course: an increase from 90 to 220 mg. 
per cent in an hour; the initial value was reached after 2j hours. Urine sugar tests 1, 2, 

and in one test 3| hours, after commencing the glucose load, gave +sugar. 

Standard metabolism: 4-33, -4-14, -fl7, and -*-12 per cent of normal. 

Syinal fluid: Clear; cells 0/3; glubulin l-(2?), albumin 26-27, Pandy -i-, W.R. — . 

Eye examination: Limits of vdsionary field natural; no color-hemianopia; pupil reac- 
tions and eye movements natural; ophthalmoscopy natural, papillae especially being 
natural. 

X-ray: Skull: Marked diffuse sj-mmetrical thickening and sclerosis of squama frontalis 
(hyperostosis cranialis interna). At the thickest spot the cranial wall measures 14 mm.; 
sella turcica natural. 

Spine: No osteoporosis. 

Urinary organs before and after injection of Uroselectan B: nothing abnormal, par- 
ticularly in the adrenal regions. 


Table 1. The Excketiox of Akdbogex, 17-Ketosteeoid, Esteogex axd Goxado- 
TROPiN IX 24-HorjE Ubixe before axd after Operatiox fob 
V iRILIZIXG OVAKIAX TUJIOH 



Dec. 16, 

Jan. 5, 

Jan. 7, 

Feb. 

Feb. 

hlar. 

Mar. 

Aug. 

Jan. 


>44 

’45 

’45 

1, '45 

! 

15, '45 

6, ’45 

14, ’45^24, ’4.5* 

7, ’46 

Gonadotropin 










(m.u.) 

<50 



<50 



<50 

>50 


Estrogen (m.u.) 

>20 <200 



<20 



<20 

ea. 40 


Androgen (i.u.) 
17-Ketosteroid 

50 

65 

15 


3 

S 

3 

6 

3 

(mg) 

12 


17 

1 .8 

3.2 

0.1 

4.0 

8.6 

< 


* Treated with stilbestrol 0.1 mg. x3 daily from Apr. 7 to Aug. 21, 1945. 


* The examinations were made partly at the Rigshospital, partly at the Steno Memo- 
rial Hospital. 
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HORMONE TESTS OF URINE 

All tlie hormone tests made before and after the operation are shown in Table 1. 

The androgen was determined by the cock’s comb method with direct application 
after Fussganger subsequent to simultaneous hydrolysis and benzole extraction of the 
urine and dissolving of the evaj^orated extract in oil. Comparison with dose-response 
curves. (See Hamburger, et al., 1945 (9)). The determinations were carried out at the 
Hormone Department (Chief; C. Hamburger, M.D.), State Serum Institute. 

The 1 /-ketosteroids were determined by Callow’s method (4). The analyses were 
made at the Biological Laboratory (Chief; K. Pedersen-Bjergaard, Ph.D.), Leo Chemi- 
cal Works. 

DIAGNOSTIC CONSIDERATIONS 

Judging from the clinical indications, the patient probably has a benign tumor or 
hyperplasia in an endocrine gland, which presumably is either the hypophj’-sis, the 
adrenal cortex, or the ovary. Consideration must also be given to the possibility of an 
affection of the brain in the vicinity of the hypophj’-sis (the spinal fluid analysis). As all 
the cardinal symptoms of Cushing’s disease and of Cushing’s syndrome (adiposity, 
hypertension, striae caeruleae, osteoporosis) are absent, and there are merely a slightly 
reduced carboh 3 ^drate tolerance and hj^perostosis cranialis interna as the sole — veiy 
diffuse and indefinite — signs of a lesion of the hjrpophj’’sis, it is improbable that there is 
a primarj’’ affection of the Iij'^pophysis. Partty for the same reasons a cerebral lesion is 
unlikely. The spinal fluid analysis is hard to evaluate, being so isolated with no other 
abnormal neurological find. It might rather be associated with a possible encephalitis in 
conjunction with the severe influenza she had when 24 years old; this would then be the 
only remaining sign of that illness. 

As the virilism is almost pure, the differential diagnosis must be between an ovarian 
tumor and an adrenal cortex tumor or hj^perplasia. Gynecological examination failed to 
reveal any ovarian tumor. X-ray examination showed no enlargement of the suprarenals. 
(Perirenal air insufflation was not emploj’'ed, as it is considered dangerous.) The serum 
sodium and potassium analyses were normal at the first examination, whereas at the 
second one sodium was slightly low and potassium somewhat high. This is a change in 
the same direction as that seen in Addison’s disease and opposite to what has been ob- 
served in the case of some adrenal cortex tumors. The total base is also low. 

Hormone tests: An excretion of 65 i.u. of androgen and 17 mg. of ketosteroid in 24 
hours at the age of 50 must, after the author’s investigations (19) and experience, be de- 
scribed as high for this age, though not necessarily pathologically high. It tells us that 
the patient may possibly have a functioning tumor, but not where it is situated. To be 
of diagnostic importance the output of hormone metabolites must be very large. Up to 
the present, at any rate, they have been found only in cases of adrenal cortex tumors. 
On the other hand, the fact that hormonal values are normal or only slightly increased 
does not exclude an adrenal cortex tumor. In the present case the hormonal values agree 
well with an ovarian tumor, but the investigations here are few as j'’et. (See later.) 

Treatment 

It was not possible to make a fully exact diagnosis prior to the operation. As there was 
nothing in the clinical picture as a whole that argued against a virilizing ovarian tumor, 
the conclusion was that in all probability the patient had a benign ovarian tumor but 
that a lesion of the adrenal cortex could not be excluded. 

Laparotomy was therefore decided upon, wdth an examination of the ovaries and 
palpation of the suprarenals from the peritoneal cavity. 
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Laparotomy vras performed on the 24th of Januar 3 ', 1945 bj' Dr. H. Wulff. He re- 
moved a smooth tumor the size of a hen’s egg from the right ovarj' and a fibroma of 
' about the same size from the left margin of the uterus. Digital exploration of the supra- 
renals from the abdomen shovred nothing abnormal, and all other organs were found to 
be normal. 

Descriplion of preparations: The right ovarj' had been transformed into a tumor meas- 
uring 4.5 X3.5 X2 cm., weight 22 Gm. The surface was grayish-white, quite smooth, and 
covered with a thick tunica albuginea. Inside this was a brown-red, somewhat moist . 
tissue. jMicroscopicall}' there was peripheral!}' a narrow or somewhat broader border of 
a cellular ovarian stroma with small, slender cells. A few fibrous bodies were embedded 
in this stroma.” Within this stroma zone was a node consisting of narrow or broader 
trabeculae of closely packed roundish or polygonal, medium sized or bigger cells (fig. 



Fig. 4. Section of ovarian tumor: diffuse, no lipoids demonstrable. 
Arrhenoblastoma diffusum. 

4). The cytoplasm was fine grained, fairly abundant, and in places vacuolized. The 
nuclei were round, sharply contoured, varj-ing somewhat in size, and with an extremely 
slender chromatin structure. The nucleoli were often distinct. There were no mitoses. 
The cell trabeculae were spun with an extremely fine-threaded, richly capillarized, rather 
hj'peremic stroma. An examination of the numerous sections reveals no glandular ar- 
rangement of the cells. Fat staining was negative. There was no sign of malignancj'. 

Thus the histological structure of the tumor agrees with what has preriouslj' been re- 
garded as an "adrenal-like” ovarian tumor of the diffuse, non-lipoid containing tj'pe. 
' Dr. Teilum, who has been good enough to make a close examination of the histological 
preparations, considers, after comparison with other gonadal tumors, that this must be 
a purely diffuse tumor of the androblastoma scries with differentiation in the direction 
of testicular interstitial cell tumor (30). 

Ovarian tissue from the left ovarj' consisted of a cellular stroma with slender cells. 
In the stroma were a few fibrous bodies and small follicle cj'sts. There were no infiam- 
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matory infiltrates. The right tube was microscopically normal. The fibroma showed noth- 
ing unusual under the microscope. 

FoUoiv-up examination: The 'post-operative course was uncomplicated. The patient 
was discharged on March 17, 1945, from the Steno Memorial Hospital. Virilism was even 
then disappearing fast. Menstruation had not returned. 

Seven months after the operation the patient was admitted again for control exam- 
ination. She stated that ten weeks after the operation she had had severe flushes, for 
which her doctor treated her with stilbestrol benzoate 0.1 mg. three times dail}^ vdth 
good effect on the flushes. After ten weeks of this treatment she had vaginal bleeding for 



Fig. 5 Fig. 6 

Patient 7 months after removal of ovarian tumor. 

eight days. This had not recurred. Together with the bleeding there were slight pains in 
the left fossa iliaca, and they had since recurred now and then. 

Objective examination (figs. 5 and 6) : The patient was still psychasthenic, depressed, 
restrained, absorbed in her earlier affection. Looked climacteric. She repeated that she 
had been relieved of great pressure and inner tension. 

About her appearance there was now nothing remarkable, but she was slightly aged. 
She had a feminine effect. The hypertrichosis had gone completely. Beyond the classical 
normal hair there was onlya slight covering on legs, forearms and hands. On her head 
the hair had grown somewhat but was still very sparse. The skin of the scalp was natu- 
ral The seborrhoea had disappeared. The physical contours were more rounded, femi- 
nine- the breasts a little more full than before. Patient’s weight was unchanged. Speech 
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and voice ■were feminine and light. The clitoris was still slight!}^ enlarged, but was much 
smaller than before treatment. 

Other examinations; Weight; 58 kg. (1281b.); height; 162 cm. (64 in.); blood pressure; 
110/75; urine; albumin, sugar. 

Blood: S.R. 4 mm., Hgbl.; 100, red blood corpu-scles 4.5 millions, white 6360. Serum 
cholesterol 172 mg. per cent, 

■ Posting blood sugar determined 20 times varied between 88 and 122 mg. per cent; on 
nine occasions the value was over 100 mg. per cent, once over 120 mg. per cent. Glucose 
tolerance curves with 70 Gm. glucose showed an increase from 97 to 220 mg. per cent in 
45 minutes. The initial value reached in 2 hours 25 minutes. +S in urine an hour after 
beginning of load — S 2 and 23 hours after. 

Standard metabolism: 90 and 102 per cent. Hormone exeretion; See Table 1. 

Spinal fluid: 0/3 cells, albumin >20 <30, globulin >1 <2. 

Gynecological examination: Hair now natural. External genitals natural except clitoris, 
which was as large as half of the end of a little finger, but judged to be onl3' half as large 
as at last examination. Inspection showed nothing out of the ordinarj'. Recto-vaginal 
exploration found the uterus natural; nothing abnormal felt in right side. Left ovar5' felt 
about the size of a green walnut, somewhat tender. It was movable (corpus luteum 

CJ'St?). 

Laryngological examination: The larj'nx very large; the epiglottis especially. The vocal 
chords verj' long, quite liyid, with smooth margins. Motility good. The voice is at anj' 
rate not too deep and has a very' good tone. 

X-ray of skull: The thickness and the sclerosis of the frontal bone unaltered. 

This time the treatment consisted of encouraging the patient’s psj'che and zest for 
work. 

- Fourteen months after the operation the patient reported by letter that her head 
. hair was not yet natural; she always wore a kerchief over her head. Psychicallj' she was 
not. well, being worried and depressed, but felt considerably' relieved since the operation. 

DISCUSSION 

Only two features of her virilism remained seven to fourteen months after the opera- 
tion; insufficient growth of hair on the head and a slightly enlarged clitoris. Since the 
operation the patient has become climacteric and aged. This is undoubtedly due to the 
cessation of hormone action. It is not to be expected that her menstruation will re- 
turn at the age of fifty'. The vaginal hemorrhage (and enlargement of the left ovary) 
would have their most natural explanation in the stilbestrol therapy. 

Was this patient’s virilism pure, or did she present metabolic changes of the Cushing 
ty'pe? There were changes in the carbohydrate metabolism, standard metabolism and in 
the number of red corpuscles in the blood. 

At the first examination there was a slight but definite change in the glucose tolerance 
curve in the diabetic direction, and the fasting blood sugar value on the whole was rather 
high. Seven months after the removal of the tumor this change still persisted. Neverthe- 
less, after the operation .there were two changes towards the normalr the maximum on 
the curve was reached fifteen minutes earlier, and the glucosuria was not so protracted. 
These changes were so slight that one would scarcely assert that they were due to the 
removal of the tumor. 

Prior to the operation the standard metabolism was -i-33, -f 14, -rl7 and -f 12 per 
cent of the normal. Seven months after it, the values were —10 and 4-2 per cent. From 
being slightly high the standard metabolism had become normal. As the metabolism can 
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remain high for four to eight weeks after discontinuing the thyreoidin tablets, and as the 
metabolism perhaps was alreadj'’ falling before the operation, we cannot definitely credit 
the lower metabolism to the removal of the tumor. It may have been due to the fact that 
the effect of the earlier, protracted ingestion of thyreoidin was only gradually ebbing out. 

Before the operation the number of red blood corpuscles per c.mm. of blood was 5.23 
millions, and seven months after the operation 4.50 millions; a doubtful pathological in- 
crease before the operation; a doubtful decrease after it. It is particularly true here that 
more tests before and after the operation would have made the estimate safer. - 

The conclusion must be that there were slight metabolic changes, but there is no 
proof that thej'' were due to the tumor, although we cannot exclude that possibility. 

COMPARISON OE OWN CASE WITH LITERATURE RECORDS 

Kepler, et al. (11) reckon 14 cases of “adrenal-like” ovarian tumors de- 
scribed in all. One was also described by I. Mayer (16), Since then there 
have been instances published by Greene & Lapp (8) (No. 16), K. Luft (13) 
(No. 17), Burket & Abell (2) (No. 18). The present case is No. 19. More 
may have been published; literature is not fully obtainable. 

From the descriptions and photographs there seems to be complete 
agreement in the histological picture in Sellheim’s (25), Luffs (13), and 
the present case, and possibly BingePs (1) case. These four cases have it in 
common not to have much lipoid and, therefore, in a morphological sense, 
they take up an exceptional position among the “adrenal-like” ovarian 
tumors. The color of the tissue is grey to brownish red. Clinically there was 
also close agreement, with pronounced virilism, perhaps due to the pa- 
tients’ being about the same age, 49, 44 and 30 years (Bingel: 47 years), 
and the duration of the affection, about five or six years (Bingel: 12 3 '-ears). 
With reference to the Cushing syndrome, the only cases that are fairly well 
examined are Luft’s and the author’s. In Luft’s case there were no meta- 
bolic changes; in the present case there were changes, as already stated; 
but only few and slight; in Sellheim’s there was a little adiposity; in 
Bingel’s a distinct Cushing syndrome. Signs of Cushing’s syndrome are not 
always found in patients with “adrenal-like” ovarian tumors. 

After comparing several of the published descriptions of cases of arrheno- 
blastoma and “adrenal-like” ovarian tumor, we must agree with Kepler, 
et ah, (11) that metabolic changes of the Cushing type have been observed 
only among the “adrenal-like” cases. On the other hand it is typical that 
practically no patient with arrhenoblastoma has been examined as regards 
these symptoms. Consequently we may possibly assume that there was no 
pronounced Cushing syndrome among the arrhenoblastoma patients, 
though we cannot deny the possibility that theie weie isolated symptoms 
of it. All in all there seems to be a difference in the clinical indications of 
the two forms of tumor, as Kepler, et ah, point out. The question is 
whether this difference is so absolute as these workers believe. 



125 


February, 1947- VIRILIZING OVARUN TUMORS 

We know nothing as yet as to where the limits must be drawn for the 
hormonal effects within the androblastoma series. It is more probable that 
the hormonal effect is combined with the differentiation of (some) cells in a 
certain direction than with the circumstance that the tumor is diffuse -vs-ith- 
out tubular regions. Mention has been made of the possibility of differenti- 
ation in various directions within the diffuse tumors. 

Whatever may be the true fact, it will mean clinical support for Teilum’s 
histologically-based theory that “adrenal-Uke” ovarian tumors belong to 
the arrhenoblastomata and are not adrenal cortex tumors, if we can find 
arrhenoblastomata of common tj'pe containing tubular regions, ^sith clini- 
cal signs of the Cushing sjmdrome. 

I have been unable to find pure cases of this kind described. The nearest 
are Canelo & Lisser’s case (5), and Kraus's (12), to which I would refer 
interested readers. As the tumors were only discovered postmortem in both 
cases, we lack the definitive proof of the causal relation between tumor and 
signs, i.e., the subsidence of signs after the removal of the tumor. 


Table 2. Axdrogex and 17-Ketostep.oid Excretion in 24-hoer Urine 


Tumor 

Lipoids 

in 

tumor 

Author X 

1 

Pt.’s 

age 

Androgen 

, 17-Ketosteroid 

Before 

opera- 

tion 

After 

opera- 

tion 

Before j 
opera- j 
tion 

After 

opera- 

tion 

Diffuse: j 

i 0 

J. Pedersen 1946 

50 

43 i.u. j 

0 i.u. 

I4.5mg. 

3. 5 mg. 

"adrenal- 

0 

1 R. Luft (13) 1944 

1 44 


1 

1 23 .8 mg. 


like” 

+ 

Kepler et al. (1 1) 1944 

i 16 



1 54. 6 mg. 

2 .6 mg. 

cells 

+ 

Rottino et al. (22) 1939 

[ 23 

j 16 i.u. ^ 


1 


Typical 

1 

Mathiesen (14) 1944 

24 * 

1 


j 

4 mg. i 

2 .5 mg. 

arrheno- 

1 

Wijsenbeek et al. (32) 






blasfoma! 

1940 

28 

60 i.u. 




(tubules] 

1 

Kanter et al. (10) 1940 

33 

51 i.u. 

10 i.u. 





Westman (31) 1939 

16 

12 i.u. 

2 i.u. 




Hormone Excretion of Virilizing Ovarian Tumors 

It is most natural to regard the wilism connected with these tumors as 
being produced by hormones secreted bj- their growth. It is surprising to 
see how few are the tests made for the excretion of hormonal substances. 
Table 2 shows the investigations made during the past few yeans. In judg- 
ing this table it should be borne in mind that the technic in each case was 
different. Besides, some of the values are averages, others merely single 
determinations. Finally, the patients are in widely different age groups. 
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This is a di-awback to comparison in the andi'ogen series too, where the 
results are given in international units. 

In those cases where an analysis was made the chorionic gonadotropin 
excretion was normal, as was that of estrogen. Saphir & Parker (23), how- 
ever, found an increased quantity of estrogen, about 5000 m.u./l urine, 
which subsided after the tumor was removed. In Maxwell’s case (15), a 67 
year old woman, there was up to 40 m.u. estrogen in the 24 hour urine. The 
hormone content in tumors has several times been determined (e.g.~ 
Wijsenbeek & Plate (32), Kanter & Klawans (10)) and has always been 
very low. 

The few hormone investigations available show that the excretion of 
steroids in the urine is unexpectedly low considering the marked virihsm. 
The values vary from the normal to the low pathological level. This was 
already observed by v. Szathmdry (27), the first to examine an arrheno- 
blastoma for hormones. There may be several reasons for the low excretion, 
for example, steroids not demonstrable by the methods applied. It is theo- 
retically possible that the relatively low values are fortuitous (the few in- 
vestigations). The high excretion of estrogen in a few cases makes it pre- 
sumable that the excretion of steroids is just as variable as with virilizing 
adrenal cortex tumors. 

For the present, these hormone analyses are of only limited value to 
diagnosis. Definitely increased values argue the presence of a virilizing 
tumor; normal values do not argue against it; the analysis provides no indi- 
cation as to the origin (ovary, adrenal cortex, aberrant adrenal cortex). No 
matter what the value of the excretion of andingen and ketpsteroid may be 
•prior to the operation, it seems to fall afterwards, so that it may be of 
assistance to the diagnosis of a recurrence to follow the excretion of hor- 
mones after the operation. In the course of time no small number of these 
tumors 'have proved to be malignant, often with a late recurrence (Rottino 
& McGrath (22),,Burket & Abell (2), I. Mayer (16), Kepler, et ah, (11)). 

Investigations so far are too few to demonstrate any difference in the 
hormone excretion in cases of diffuse arrhenoblastomata (‘.'adrenal-hke” 
tumors) and arrhenolDlastomata of the usual mixed type, and any correla- 
tion between hormone excretion and clinical symptoms. As with adrenal 
cortex tumors, we lack chnically employable methods for the specific dem- 
onstration of the various' steroids. Until such methods become available, 
it is advisable to determine both the androgens and the 17-ketosteroids, as 
there need not necessarily be any parallel between them. 

Two curious features are common to gonadal tumois of the aiidioblas- 
toma series and adrenal cortex tumors: they are more frequent in females 
than in males, and, when they act upon the sexual character, they have a 
feminizing influence on males and a virilizing effect on females. Why? 
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Changes in the Endocrine Organs 

One of the observations made on our patient was hj'perostosis cranialis 
interna. Four other authors report on changes in the craniogram which 
may be interpreted as hyperostoses (Novak & Wallis (18), Rottino & 
McGrath (22), I. Mayer (16) and R. Luft (13)). All these patients had 
tumors of the “adrenal-like” Thus five hyperostoses have been found 
among about twenty (not all of which were examined for it). If this fre- 
quency is correct, it is considerably higher than in the normal population 
(Pedersen (20)). It seems comdncing that in two of the five cases the hj'- 
perostosis occurred at the ages of 23 and 32, an age class in which hj^per- 
ostosis is rare. In three of the cases, the hj’perostosis was of the nodular 
frontalis interna tj’pe; in the other two (Novak & Wallis (18) and the 
author’s case) it was hyperostosis intertabularis (20). We do not know the 
etiology or pathogenesis of hiTierostosis, but it is usually regarded as a 
somewhat diffuse endocrine stigma, indicating changes in the pituita^ 3 ^ 

We are unable to decide whether it is of clinical importance that hjqier- 
ostosis was found only in patients with “adrenal-like” ovarian tumors; 
only very few of those with arrhenoblastoma of the usual tj-pe were x-rayed. 

It is also possible to show changes in other endocrine organs. Struma is 
not uncommon (Geisler (7), Strassmann (26), Wijsenbeek & Plate (32), 
Bingel (1), Novak & Wallis (18) etc.), and it occurs in both forms of %Tri- 
lizing ovarian tumor. 

Fibroma uteri is also frequent in cases of “adrenal-hke” ovarian tumors; 
it occurs in Bingel’s (1), Sellheim’s (25), Maxwell’s (15), Rottino & Mc- 
Grath’s (22) (case 2), Burket & Abell’s (2), the author’s, and possibly in R. 
Luft’s (13) cases, i.e., in six or seven out of about twent}'. A similar fre- 
quency is reported for arrhenoblastomata of the usual type (Biittner (3)). 

Verj’- few postmortem examinations have been made of patients with 
\drilizing ovarian tumors, and hitherto they have not presented anj' par- 
ticularly characteristic changes in the other endocrine organs. In all proba- 
bility, the explanation of the Cushing syndrome is the secondary action of 
the tumor product upon other endocrine organs, especially the pituitarj". 

SUMMARY 

The author reports on a case of virilizing, diffuse, non-lipoid containing, 
“adrenal-hke” ovarian tumor in a 50-year-old woman. The tumor could 
not be palpated by gynecological examination. This is the nineteenth case 
of %drihzing “adrenal-hke” ovarian tumor recorded in the hteratme. 

Teilum has demonstrated that histologically there are transitional forms 
between arrhenoblastomata of the usual tjqje with tubular areas and the 
“adrenal-like” ovarian tumors, for which reason the latter .should be re- 
garded as a variant of an arrhenoblastoma diffusum and not as an adrenal 
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cortex tumor. Kepler, et al., consider that patients with "adrenal-like” 
ovarian tumors differ from patients with the usual arrhenoblastoma by- 
having more or fewer symptoms of the Cushing syndrome. The author 
endeavors to find transitions in the clinical signs of patients with arrheno- 
blastoma of the usual type and patients with "adrenal-like” tumors, in 
parallel with the transitions which Teilum has shown histologically. No 
convincing cases were found, presumably because very few patients with 
arrhenoblastoma of the usual type have been examined clinically for the 
Cushing syndrome. 

Prior to the operation the present patient excreted an average of 45 i.u. 
androgen and 14.5 mg. 17-ketosteroid in the 24-hour urine; after the opera- 
tion 5 i.u. and 3.5 mg. ketosteroid. A sUrvej’- is given of the hormonal de- 
terminations recorded in the literature. The diagnostic value of the hor- 
mone excretion in the urine is small, but it may be of importance to the 
diagnosis of a recurring tumor. 

Hyperostosis cranialie interna is a frequent feature in cases of diffuse 
arrhenoblastoma, whereas the frequency cannot be investigated for those ' 
of arrhenoblastoma of the usual type, as x-rays exist in a few cases only. 
Fibroma uteri and struma are frequent in both forms of Anrilizing ovarian 
tumor.. 
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HYPOGONADOTROPIG EUNUCHOIDISM; REPORT 
OF CASE WITH FAILURE TO RESPOND TO 
CHORIONIC GONADOTROPIC HORMONE 
DUE TO ANTIHORMONES 

ALBERT SEGALOFF AND WILLIAM PARSON 

From the Department of Medicine, Tulane University of Louisiana, School of Medicine' 
the Endocrine Research Laboratory, Alton Ochsner Medical Foundation and the 
Department of Medicine, Ochsner Clinic, Netv Orleans, Louisiana 

T he therapeutic efficacy of most of the available gonadotropic hor- 
mone preparations is hmited by the rapid development of neutralizing 
substances generally termed antihormones. 

Pregnant mare’s serum is particularly prone to call forth the develop- 
ment of these antihormones, thereby restricting the possible usefulness of 
this therapeutic agent to brief periods. On the other hand, there are avail- 
able preparations of the chorionic gonadotropic hormone from human preg- 
nancy urine which have appeared to be singularly free of this complicating 
reaction in man. However, it has been possible to produce neutralizing 
substances against this human chorionic gonadotropic hormone in various 
species of animals. This subject has been re^dewed by Leathern (5) and 
Thompson (8). 

Despite the lack of demonstrable titers of antihormone against chorionic 
gonadotropic hormone in man, speculation about its existence has been 
extensive. A pregnancy test based on the concept that in women anti- 
hormones would regularly develop against their own chorionic gonado- 
tropic hormone was proposed (2) but has proved unreliable (3). Further- 
more, Leathern and Rakoff (6) failed to find any evidence of such anti- 
hormones in a group of postpartum women carefully studied. Fraser and 
coworkers (1) in Albright’s group have suggested that antibodies developed 
to chorionic gonadotropin from human pregnancy urine, in two patients 
with hypogonadotropic eunuchoidism (Negative FSH) who had previously 
been treated with this substance. This suggestion was based upon the ob- 
servation that these patients failed to respond to administration of this 
material \yith an increased output of urinary 17-ketosteroids. No studies 

for such antihormones were reported. 

The case to be described presented a similar problem. Antihormone 

studies were therefore undertaken. 
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of inhibiting equine gonadotropin and chorionic gonadotropin but did 
not influence synapoidin.’' In some of the patients who received synapoidin 
alone antihormones did not develop. However, in patients in whom anti- 
hormones against synapoidin developed it was noted that the antiserum 
would not antagonize the action of human pituitary but did inhibit equine 
gonadotropin and chorionic gonadotropin. 


Table I. Assays of Patient’s Serum for Chorionic 
Gonadotropin Neutralizing Ability 


Date 

Chorionic 

Gonadotropin 

International 

Units 

Serum 

cc. 

Number 

of 

Mice 

Uterine 

AVeight 

Aver. 

rag. 

Ovarian 

AA’eight 

Aver. 

mg. 

2- 4-16 

■ 6 

0 

5 

SO.l 

4.0 


6 

1.25 

4 

17.2 

1.6 

3-13-46 

20 

0 

3 

60.4 

6.1 


20 

0.9 

3 

42.6 

3.4 ' 

3- 6-46 

20 

0 

4 

' 52.3 

5.7 


20 

0.9 

4 

40.5 

3.6 

Untreated 

Controls 

0 

0 

16 

14.5 

2.1 


SUMMARY 

A case is described of a young man with hypogonadotropic eunuchoidism 
who failed to respond to adequate therapy with the chorionic gonadotropic 
hormone from human pregnancy urine. This was demonstrated to be due 
to the presence of antihormones against this gonadotropic hormone. 
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ADDISON’S DISEASE FOLLOWED FOR NINE 
YEARS: CASE REPORT WITH AUTOPSY, 

ROBERT C. MOEHLIG 

- From the Department of Medieme, Harper Hospital and Wayiic University, 

Detroit, Michigan 

B ecause of the newer methods of treatment, the life of patients with 
Addison’s disease has been extended for several years. The influence 
this ne-sv form of therapy has on longevity, and its effects on body tissues, 
warrants reporting a case followed for nine years. Furthermore, the fact 
that this patient’s pigmentation underwent marked changes, either spon- 
taneously or because of the therapy, is an additional reason for this report. 

This case was previously reported in the October 1940 issue of Endo- 
crmology (2), at which time it was summarized as follows: 

‘‘A case is reported in a 31 year old male patient who presented all the 
clinical criteria for the diagnosis of Addison’s disease. The patient had 
been on adrenal cortex extract and sodium chloride, discontinuance of 
which resulted in an Addisonian crisis. Desoxycorticosterone acetate was 
given six times a week in 5 mg. doses for two months. Subsequent to this, 
600 mg. of desoxycorticosterone acetate, in the form of four pellets of 150 
mg. each, were implanted in the abdominal muscles. Marked general im- 
provement, gain in weight, and a substantial increase in blood pressure 
resulted from this form of therapy. The improvement has been maintained 
over a period of five months. There has been no noticeable change in the 
p’gmentation of the skin.” 

An appended footnote to the article stated: “On July 8, (1940), ten 
months after implantation, he is doing very well Avithout further medica- 
tion.” 

At this point it is Avell to correct an error in the original report. It was 
stated that there Avas at that time, July 8, 1940, no noticeable change in 
the pigmentation of the skin. The photographer made a kodachrome film 
of the patient on January 8, 1937, six days after admission to thq hospital, 
as he AA’^as recovering from the crisis. Also, a regular black and Avhite print 
AA'^as made, reproduction of AAhich is shoAvn in Figure 1. A comparison of 
the frontal vieAV of Figure 1, made January 8, 1937, Avith Figure 2, made 
July 12, 1937 (in kodachrome and published as such in color in E7ido- 
crinology (2)), shoAvs a marked change in pigment anteriorly. 

This change in pigment, marked by its loss in the neck, anterior part 
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of the chest, and arms, is readil}" apparent to anyone. No change is seen 
in the pigment of the back. Figure 3. only explanation for such a gross 
oversight is that the original kodachrome, taken on January’' 8, 1937, vas 
not nearl}' as clear in color contrast as those taken on July 12, the latter 
being the ones used in the original article. Onlj'' recently, following the 
patient’s death, when the black and white prints of Januar 3 '' 8 and July 



Fig. 1. Photograph made Januarj- 8, 1937 showing intense pigmentation 
■with vitiligo or leukoderma of hands. 

12 were made, did the contrasting pigmentarj' changes which came to pass 
during that time register in my mind. It must be said, however, that both 
the patient and myself were aware of changes which developed later. Be 
that as it ma}^ this is no excuse for the clinical oversight. 

With this note of apologj', in order to date the case, it should be stated 
that he: “Was first seen on Januarj' 2, 1937, with the complaint of ab- 
normal pigmentation of the skin, urticaria, namsea and vomiting, and loss 
of weight. He always had been dark, he said, but had become much darker 
during the last eight months. His mother stated that his color did not 
compare with that pre\’ious to his illne.ss. Associated ■\\'ith this, he had 
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marked -n'eakness, nausea, and vomiting. The nausea and vomiting had 
been present for one month, but the weakness had been progressing for 
eight months” ; (since approximately April, 1936). 

It is of some importance that a maternal aunt died of Addison’s disease, 
the diagnosis ha%Tng been verified at autopsj’’. No tuberculosis was found. 
After the death of the patient, it was learned that the daughter of a brother 
(patient’s niece) was shoeing pigmentarj*- changes and was to be examined. 
The salient features of this patient’s subsequent course are as follows: 
Photographs made January 23, 1940, that is, three j^ars after he was 
first seen, showed no change in pigmentation from those of July 12, 1937 
(Figures 4 and 5). 

One 3 ^ear after the implantation of the pellets, September 7, 1940, he 
felt well and his blood pressure was systohc 94, diastolic 60. The blood 
chlorides were 465 mg. He was taking 2 Gm. of sodium chloride dailjq but 
no other medication. His weight was 62.1 kg. (137 pounds). During the 
original crisis, he weighed 53.1 kg. (117 poimds). "When seen February 10, 
1941, it was noted that he had lost weight, 2.3 kg. (5 pounds), and his 
blood pressure was sj’^stolic 70, diastolic 62. 

He felt nauseated and we^k. The blood chlorides were 350 mg., with 
the recurrence of sjTnptoms seventeen months after the implantation of 
600 mg. of desoxj^corticosterone acetate. It was felt that this procedure 
should be repeated, and on Februarj'^ 12 three pellets of 150 mg. each (450 
mg.), were implanted in thel eft scapular area. Two Gm. of sodium chloride 
were taken dail 3 ^ 

On March 28 his blood pressure had reached 122/70. There was some 
edema of the face and ankles, and the salt was discontinued. 

On April 7 he said that he felt fine and the edema had subsided. 

The pigmentation of the interscapxilar areas had begun to fade. Colored 
mo\des had been taken soon after recoverj’- from the original crisis in 1937, 
and now, in April 1941, additional ones were made and these showed loss 
of pigmentation on the anterior chest, arms, and back. The amount of 
pigmentarj’- loss was marked. 

On September 9 it was noted that there was still more fading of pigment 
on the back. His blood pressure, however, began dropping, being 100/64. 
On October 2, about eight months after the last implantation, the mother 
reported bj^ telephone that he was vomiting, was weak, and was not doing 

-eer— — — 

Fig. 2. Anterior \'iew made JuU' 12, 1937 showing loss of pigment from chest, neck and 
arms. Urticaria is also present. 

Fig. 3. Posterior riew made Julj' 12, 1937. 
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well. He was seen the next daj^, at which time he complained of severe 
headache, marked asthenia, and vomiting. His blood pre.ssure was 86/66. 
Five Gm. of salt, and 10 mg. of desoxi-^corticosterone acetate, were given 
hypodermically. He was sent into the hospital, and with daily injections 
of aqueous adrenal cortex extract, desox)’’corticosterone acetate, intra- 
venous glucose in sahne, sodium chloride, ■v’itamin C, and a low potassium 
and high sodium diet, he recovered rapidly. 

An important finding at this time was a severe anemia. The hemoglobin 
was 58 per cent, 2,860,000 red cells, and onlj’- 2,500 leukocj-tes. The differ- 
ential count was 60 per cent pohunorphonuclears, and 40 per cent l 3 'mpho- 
cjTes. The chlorides were 429 mg. on the second da}”- after admission, 
following therap 3 ^ He was placed on 5 mg. of desoxj^corticosterone acetate 
dailj^, 5 Gm. of sodium chloride and .2 (.3 grains) of ferrous sulfate four 
times a daj^. The latter drug produced waterj^ stools and had to be dis- 
continued, but was resumed one week later with three doses per daJ^ His 
blood count improved, and on October 24 hemoglobin was 73 per cent, 
3,930,000 red cells and 5,500 leukocjdes, with a normal differential count. 

He was seen at monthl}’^ interv^als with no marked change in his condi- 
tion. The blood pressure flucutated between 100/64 and 124/80. 

He did well until June 13, 1942, when he again complained of weakness, 
vomiting and severe headache. He said the salt caused the headache, and 
had discontinued it Maj’’ 1. His blood pressirre was 100/62. Another im- 
plantation of 525 mg. of desox 3 ’’corticosterone acetate pellets was made 
in the left scapular area on June 15. The total amount of pellets implanted 
was 1,575 mg. _ 

By June 26 he was once more on the road to recovery with a blood pres- 
sure of 124/80. He was taking 200 mg. of \itamin C and .6 (9 grains) of 
ferrous sulfate per daJ^ His appetite improved. 

On November 28, he had a chill, fever and weakness. Five mg. of desoxj'- 
corticosterone acetate and 2 Gm. of sodium chloride were given dail 3 '. 

He progressed well on this medication until June 10, 1943, when on his 
\isit to the office, he stated that he was tired of gi^ing himself h 3 q)odermics, 
and it was decided to use subhngual desox 3 ^corticosterone acetate in 
prop 3 iene gb'^col. A dosage equal to 3 mg. was given sublingualI 3 ^ In 
addition, 1 Gm. of sodium chloride was also given. 

He developed an upper respirator 3 ' infection on October 4, and his 
blood pressure dropped to 80/48. A double dose of the subhngual medica- 
tion was given and the sodium chloride increased. He occasionalh' felt 
weak and shak 3 ’’ and it was thought that h 3 'pogl 3 *cemia was present, but 
no blood sugar studies were made. 
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His pigment continued to fade and on April 10, 1944, photographs were 
taken (Figures 6 and 7). 

The leukodermic areas around the eyes were especially noticeable, and 
increased his bizarre appearance. Very little pigment remained anteriorly 
except on the face and neck. The pigment on the back and arms had also 
largely disappeared except on the neck and a few areas on the shoulders 
and arms. 

On December 17, 1944 he said that he was weak and his blood pressure 
was 100/82. He was given, in addition to the sublingual medication, 2 cc. 
of adrenal cortex extract. He complained that his mouth watered a great 
deal, and on February 9, 1945 the submaxillary glands were swollen to 
approximately twice their normal size and salivation was troublesome. 
The sublingual cortate u^as stopped, and the adrenal cortex was increased 
to 4 cc. per day. 

By March 2, the salivary-gland swelling had subsided and the salivation 
disappeared. 

On July 16 he returned to a daily dose of 5 mg. desoxycorticosterone 
acetate. He continued this therapy, and on May 14, 1946 he did not look 
as well as previously. His blood pressure was 90/64. 

In the early part of July he went to a summer cottage on a lake near 
Detroit, and his family noted that he was acting peculiarly. He made the 
the statement that he was tired of his illness and tired of gi\ang himself 
“shots.” He did not take his medication for two weeks. He became reti- 
cent, irritable, and wanted to be alone. On July 23 he became delirious, 
had a temperature of 101 to 103, and he was sent to Harper Hospital on 
July 27 in a comatose condition. His blood pressure was 96/70. The hemo- 
globin was 11.5 Gm., 75 per cent, red cell count 3,550,000, leucocytes 
9,900, with a normal differential count. Fasting sugar was 32 mg. and 
nitrogen 48 mg. 

Intravenous glucose, 10 cc. adrenal cortex extract every 4 hrs., and 25 
mg. desoxycorticosterone acetate, did not bring him out of the crisis. He 
remained comatose and his temperature rose rapidly to 106. He became 
pulseless. His blood pressure could not be obtained. He died July 28, at 
3:00 p.m., the day after admission. 

The autopsy was performed one hour later.* 

External examination: The body was that of' a 41 year old white man, 
moderately well-developed and nourished, about five feet, seven inches 
tall and weighing about 130 pounds. The hair was thick and black. The 
face and neck were deeply pigmented with dark tan coloration, except for 

* Uy thankrare due Dr. Plinn F. Morse and Dr. Herbert W. Devine for the reports 
on the autopsy. 
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Fig. 6 



Fig. 7 


Fig. 6. Anterior vicvr made April 10, 1944 shovnng further loss of pigment from arms. 
Vitiligo around eyes is rvell shorrn. 

Fig. 7. Posterior r-iew made April 10, 1944 .showing marked loss of pigment from back, 
arms and neck. 
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small areas about both eyes and the sides of the nose. The eyes were equally 
dilated. The nose and mouth were normal. The teeth were in fair repair. 
No pigmentation was seen in the mucous membranes. The ears were thick- 
ened and quite rigid in character. The pinnae felt as though they were 
partially ossified. The thyroid was not palpable in the neck. The neck 
appeared normal except for the previously described pigmentation. The 
chest was moderately well developed and resonant bilaterally. There was 
a one-inch-long scar in the left abdominal region, slightlj’- above the umbili- 
cus and lateral to it. This was the .site of implantation of desoxycorti- 
costerone. The upper extremity showed freckles of deep tan pigmentation, 
while the rest of the body showed marked pallor. There was no evidence 
of old or recent injury to the extremity. Rigor moitis was slight and livor 
mortis only moderate. 

Main incision: The body was opened by the usual Y incision. There 
was about 1 cm. of white panniculus. Tlie tissues appeared to be dry. 
The musculature was well developed. There was no fluid in the abdominal 
ca^fity. The peritoneum was normal and the organs were in their normal 
anatomic relations. 

The sternum was removed bj'- cutting the costal cartilages. The pleural 
cavities were dry. No adhesions between parietal and costal pleura were 
present. The pericardium was opened in situ, revealing a small heart. 
There was about 30 cc. of clear yellow fluid in the sac, which itself was 
normal and shiny. 

The pulmonary artery was opened in situ I’evealing no clot or thrombus. 
The great vessels of the neck were ligated and the thoracic structure re- 
moved en masse. The right lung weighed 430 Gm. ; the left 400 Gm. They 
were blue-gray in color and were pneumatized. Both floated well in water. 
The bases of both lungs shoAved moderate hypostatic congestion, and on 
section were wet. On compression in the larger bronchioles, thick yellow 
secretion could be expressed. There were small calcified glands in both 
hili and at the left apex there Avas a fibrotic scar AAothout calcification. 
The trachea and major bronchi contained a small amount of thick, yelloAv 
secretion. The mucous membranes Avere normal throughout. The aorta 
shoAved no atherosclerosis. The coronary arteries AA^ere patent at their 
origin and normal throughout. The aortic A^alves AA^erc normal; the heart 
was quite small, AAmghing210 Gm. The myocardium appeared normal. The 
ventricles and auricles shoAA^ed mild postmortem clot, but otherAvise 
shoAved no abnormality. The tricuspid, mitral, and pulmonary valves 
were normal. The esophagus shoAA^ed no abnormality. The organs of the 
abdomen AA^ere in their normal anatomic relation. The liver AA^as small and 
light red in color; it AA>'eighed 1,350 Gm. externally, and on section it shoAA'ed 
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normal arcliitectiire. The diaphragm -was intact. The gall bladder was 
long and pendulous. It held about 50 cc. of brown bile and contained 
numerous small pigmented (sand) granules. The mucosa appeared normal. 
The spleen weighed 240 Gm. and was slate blue in color. On section it 
showed normal architecture. The pancreas was small and weighed only 
50 Gm. On section it showed normal pink-gray lobulated tissue, and the 
ducts and vessels were of normal consistency. The adrenals were absent, 
even after extensive dissection above the kidneys down as far as the pel- 
vis. No demonstrable adrenal tissue could be found, even after the peri- 
nephritic fat was minutely sectioned grossly. Accessory adrenal tissue was 
hunted for down the abdominal aorta and along the spermatic vessels, 
but none was found. The perinephritic tissue was placed in formalin for 
further investigation. The kidneys were small, the right weighing 70 Gm., 
the left 80 Gm. They were shghtly lobulated, and the left kidney had an 
old, well-healed infarct in the inferior pole. The capsule was stripped 
with moderate difficulty. The cortex was thin and petechial; hemorrhages 
were demonstrated in the left pelvis. The ureters were normal. The bladder 
was opened in situ and showed normal structure. The prostate was small 
and normal. The stomach was opened, shoving postmortem autolysis 
bat no other change. The duodenum, small and large bowel; were normal 
throughout. The thjuoid was dissected out, and the lobes were small and 
light pink in color. The testes were removed. They also were small but 
normal in. structure. 

Head: The scalp was incised in the usual fashion and the calvarium re- 
moved. The dura was normal. The piarachnoid was normal. The' brain 
weighed 1,535 Gm., and showed no abnormality externally. The lateral 
ventricles were opened and were normal. The cerebral vessels showed 
minimal or no evidence of sclerosis. The brain was placed in &dng solu- 
tion for further study. 

Gross anatomic diagnosis: 

■ 1. Absence of both adrenals grossly. 

2. Extensive pigmentarj’^ changes of the skin of the face, neck, shoulders 
and arms. 

3. Cholelithiasis. 

4. Small kidneys with fetal type lobulation, and an old, healed infarct 
of the left kidney. 

Microscopic diagnosis: 

1. The pituitary showed diffuse fibrosis of the whole anterior lobe with 
curious acinar development resembling thjToid acini. The acinar cells had 
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Fig S Photomicrograph of pituitary ( X 125) showing diffuse fibrosis with acinar de- 
velopment resembling thyroid acini. Basophilic cells predominate. 

Fig. 9. Section of pars intermedia (Xl25). 
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a basophilic cast. The pars intermedia showed no notable morphological 
change. The pans nervosa appeared normal except for thickening of the 
capsule (Figures 8 and 9). 

2. No e^^dence of adi-enal tissue was found. 

3. The thyroid showed extreme thxwoid exhaustion, with marked hunph- 
oid infiltration as well as degenerating fibrosis (Figure 10). 

4. The lungs showed generalized emphysema and septal atrophy. They 
had the appearance of generalized mesodennal weakness. There was 
chronic pleuritis with low grade anthracosis, which were not clinicaUj' sig- 
nificant (Figure 11). 

5. The kidneys showed slight indication of a presenile atrophy; other- 
wise there were no morphologic changes. 

6. The pancreas .showed no notable morphologic changes. There wa.s 
plent}’’ of insular tissue. 

7. The liver showed stasis about the central veins, probably due to car- 
diac stasis. A small amount of infilti'ation with Ijunphocjdes into Glisson’s 
i.sland wa.s present. Otherwise, the liver appeared normal. 

8. The perirenal fat showed atrophied fat tissue with collapsed cells, 
resembling that seen in aged persons. 

9. The gall bladder showed postmortem autolysis. 

10. A sjTnpathetic ganglion was found in the perirenal fat which showed 
no notable morphologic changes. 

11. The testes showed no notable morphologic changes except slight 
thickening of the tunica vaginalis (Figure 12). 

12. The heart .showed general atrophy but no fibrosis or sclerosis (Fig- 
ure 13). 

13. The brain showed no sclero.sis of the vessels in the piarachnoid, al- 
though there was a small petechial hemorrhage in this area (Figure 14). 

14. The spleen showed moderate splenic fibrosis as well as a senile t^’pe 
of atrophy. 

15. The diaphragm showed no notable morphologic change. 

16. The aorta .showed one moderately large patch of atheromatous scle- 
rosis. 

COiDIEXT 

The case presents several interesting features which are .subject to vari- 
ous interpretations. The clinical diagnosis of Addison’s disea.se was .sub- 
stantiated by the autopsy, and as noted, not a trace of adrenal tissue wa.s 
found. 

How long would this patient have lived without therapy? We know that 
it is not unusual for patients to live this long and longer without much 
therapy, but the total absence of the adrenals, and the fact that negligence 
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Fig. 10 



Fig. 10. Section of thyroid ( X 125) showing exhaustion, marked l 3 '-mphoid infiltration 
and degenerating fibrosis. 

Fig. 11. Emphysema of lung (X125) with septal atrophy. 
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Fig. 12 



Fig. 12. Section of testicle (Xl25) showing normal structure. 
Fig. 13. Section of heart muscle (xl25) showing atrophy. 
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of therapy resulted in episodes of Addisonian crises and finally in death in 
one of these periods, lead to f,he supposifion that the medication kept him 
alive. Such a. severe ijivolvcment of the adrenals is, in itself, e\ddence that 
the therapy had jDrolonged the patient’s life. 

It seems justifiable to suppose that, there vas an anlage defect of the ad- 
renals since a maternal aunt died of Addison’s disease, the diagnosis having 
been verified by auto])sy. Lending further support to this supposition is 
the fact that a niece of the patient, (a brother’s daughter) was showing 
pigmentary changes in the skin. It was this latter circumstance which as- 


■ 
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Fig. 14. Section showing' hemorrhage in iharachnoid (Xl25). 


sisted in obtaining the autopsy for Ave, and the family, Avere interested in 
knoAAung the effect desoxycorticosterone acetate therap.y had on the tissues, 
particularly since a recent report by Forster and associates (1) had found 
some degenerative lesions in the cerebral arteries AAdiile other arteries stud- 
ied failed to reveal any changes. 

It Avas believed by these authors that the administration of the hormone, 
in moderate therapeutic doses over a long period of time, produced the 
cerebral Avascular changes. Their case AA'as that of a 13 year old boy, treated 
for tAvo shears. The patient herein reported received the drug for seven 
years Avithout cerebral vascular changes, unless one includes ^ the small 
hemorrhage in the piarachnoid as such a vascular change. Sections of the 
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cerebrum, and other areas of the piarachnoid, did not show vascular 
changes. Selye, Belaud and Sylvester (5) described changes of the cerebral 
blood vessels in rats treated with large doses of the hormone, and salt. 

The change in pigmentation is -of great interest. The pigmentation an- 
teriorly on the chest, neck and arms had already begun to fade within six 
months after beginning therapy with aqueous cortical hormone, salt and 
\dtamin C. Rothman (4) said that control of the patient with cortical hor- 
mone and salt therapy is without appreciable effect on the pigmentation. 

Attention has already been drawn to my oversight in the loss of pigment 
within the first six months. That there was a striking loss of pigment can- 
not be denied, as shown by the photographs, the colored mo^des, and the 
observations of my colleagues as well as the patient himself. 

It is evident, however, that 'vitihgo or leukoderma is not an uncommon 
finding in Addison’s disease, and whatever the mechanism is that produces 
the ^•itiligo may also be responsible for the loss of pigment. 

Certainly no claim can be made that the therapy was responsible. I was 
of the opinion that the pigmentation of Addison’s disease was due to the 
acthdty of the pars intermedia of the pituitarj-. The reason for this was 
given in an article bj" Bates, and myself (3). The pars intermedia in this 
case .showed no notable morphologic changes, and until .such time as phi'sh 
ologic chemists can prordde sati.sfactorj' chnical tests in vivo of thi.= hor- 
mone, speculation is useless. 

In the above mentioned article (3) we re\'iewed some of the literature 
relative to the .state of the pituitarj’- in Addison’s di.sea.se, as well as after 
extirpation of the adrenals in animals. 

Alost autopsies of Addison’s disease, in which the pituitarj* was studied, 
.showed degenerative changes (3). There is eA*idence f3) that the pituitarj* 
attempts to compensate for adrenal cortex atrophj*, but eventuallj* under- 
goes atrophj*. 

The fibro.sis of the whole anterior lobe with acinar development, re- 
sembling thjwoid acini, is of interest. The cells were practicaUj’- aU baso- 
philic. 

The Ganges in the thjToid gland were those of an extreme exhaustion, 
v*ith lj*mphoid infiltration as well as degenerating fibrosis. How much of 
this was due to pituitarj* stimulation, and to therapj*, is, of course, un- 
known. 

The lung changes of emphj'sema and septal atrophj* seem to be part of 
the general exliaustion and weakness of tissues, and as expressed bj* the 
pathologist, Dr. Morse, “mesodermal weakness.” Ro evidence of tubercu- 
losis was found. 
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It is of interest that there was an abundance of pancreatic insular tissue. 
The low blood sugar found antemortem of 32 mg. certainly is a severe 
hypoglycemia, but no convulsions were present. 

Wliat of the pituitary-pancreatic-adrenal cortex relationship to the hy- 
poglycemia, and the states of these glands during the. life of the patient? 

Was there sufficient pituitary activity to stimulate the pancreatic insular 
tissue and thus produce hypoglj^cemia, or Avas there insufficient contrain- 
sular hormone in the pituitary? 

It is pure speculation, of course, whether the therapy with the 17-keto- 
steroids had anything to do with the formation of cholelithiasis, or whether 
the disease itself produced a change in cholesterol metabolism. Only one 
moderately large-sized patch of atheromatous sclerosis was found in the 
aorta. 

The testes showed no morphologic changes of consequence, although 
they were grossly small. Potency had been restored following therapy, but 
in the later years he was reluctant to discuss his potenc 3 ^ He remained a 
bachelor. 

SUMMARY 

A case is reported of a 41-year-old male who had been followed for a 
period of nine years, and who had sjTnptoms of Addison’s disease for ten 
years. He had been treated with aqueous adrenal cortex extract, vitamin C, 
salt, implantation of 1,575 mg. of desoxycorticosterone acetate pellets, and 
intramuscular injections of this hormone, as well as by sublingual applica- 
tion. The latter method resulted in sAvelling of the salivary glands and 
salivation. 

A change in pigmentation, previously unnoticed, occurred within six 
months after therapy 5 yith adrenal cortex extract and salt. Over a period 
of nine years, there was a marked loss of pigment. No claim is made that 
therapy was responsible for this loss of pigment. 

Several episodes of Addisonian crisis occurred, requiring a stepping-up 
of treatment dosage. Failure to take treatment for two weeks resulted in 
an Addisonian crisis from which he did not recover. Exitus was preceded 
by delirium, fever, and hypoglycemia (blood sugar 32 mg.). 

At autopsy, no adrenal tissue was found any^vhere, and it was suggested 
that inasmuch as a maternal aunt had died of Addison’s disease (Verified 
at autopsy), and that a niece (a brother’s daughter) was developing pig- 
mentation, an adrenal anlage defect was postulated. 

In addition to the absent adrenals, the important autopsy findings were: 

1. The pituitary showed the following; diffuse fibrosis of anterior lobe, 
with curious acinar development, resembling thyroid acini; acinar cells 
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showing a basophilic cast; no changes in the pars intermedia; a thickened 
capsule of the pars nervosa. 

2. The thjToid showed extreme exhaustion with degenerating fibrosis. 

3. The lungs showed emphysema and a septal atrophy. 

4. The pancreas had plenty of insular tissue. 

5. Cholehthiasis was present. 

' 6. The testes were small grossly, but normal morphologicall 3 % 

7. The heart was small and showed general at^oph 3 ^ 

It is regretted that a section of pigmented skin which was removed at 
autopsj'- was lost. 
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CO-EXISTING MYXEDEMA AND HYPERPARA- 
THYROIDISM: CASE REPORT 

MILTON KISSIN AND HYMAN BAKST 

From the Medical Scrricc, Iklh Israel Hospital, 

New York, N. Y. 

T he following ease report is presented because in tJie first place it 
possesses the unusual feature of thyroid and parathyroid disease oc- 
curring in the same patient. In the second place it demonstrates many 
medical ]3roblems M'liich cmjihasize the importance of considering hyper- 
parathyroidivsm in syndromes with gastrointestinal symptoms. Finally, it 
suggests a psychosomatic })roblcm: the relatioiiship of alterations in cal- 
cium and phosphorus metabolism to the development of a major psychosis. 

CASE REPORT 

The patient was a white female who came under observation for tlic first time in 1936 
at the affc of 50. Ilcr complaints at that time were shortness of breath and palpitation of 
ten years’ duration. There had been no recent increa.se in the severit}^ of her symptoms 
but she was known to have had cardiac enlargement for ten years and had been previ- 
ously regarded as .suffering from arteriosclerotic heart disca'Se. 

Iler past history was a full one. At the age of seven she had malaria. She was treated 
for tuberculosis in adolescence and for a po.ssiblc recurrence at the age of twont 3 ’'-five be- 
cause of night sweats and chest i)ain. A tonsillectom.v had been performed in childhood. 
A hemorrhoidectomy was done in 1913. There had been a salpingo-oophorectomy in 
1918. A lipoma of the I)rcast was removed in 1924 and a pelvic repair with amputation 
of the cervix was performed in 193G. Mcnopau.sal .s^miptoms began at the .age of 35 but 
menstruation continued until the age of 40. She had several miscarriages, her first and 
third pregnancies ending spontaneously at 3J months. 

On questioning, a history was elicited of loss of hair of several .years’ duration, drowsi- 
ness, and occasional swelling of the ankles. She also stated that she was extremely sensi- 
tive to cold. 

Physical examination in June 1930 showed the hair of the scalp to be sparse but not 
especially coarse. The axillary hair was also spar.se, but there was no loss of the outer 
third of the eyebrows. The pupils reacted briskly to light and accommodation. The 
neck was normal. The lungs were clear. The heart sounds were normal, there were no 
murmurs, and the blood pressure was 12S/76. There was a slight scoliosis. Tlie left knee 
was swollen, and there were bilateral bunions. The ankles Were slightly edematous. 
Roentgenoscopj'’ and a roentgenogram of the chest showed slight generalized cardiac 
enlargement. The hemoglobin was 75 per cent (Sahli). The electrocardiogram was 
within normal limits. Urinalysis showed a specific gravity of 1.012, no albumen or reduc- 
ing substance and a nonnal sediment. 

The diagnosis of myxedema was considered because of the presence of long-standing, 
non-progressive dyspnea, sensitivity to cold, loss of hair, drowsiness, cardiac enlargement 
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and anemia. The hasal metabolic rate was determined and was found to be minus 3S 
per cent. The patient was started on thyroid medication. She proved e.vtremeh' sensitive 
to the drug, developing severe headache and palpitation, asjs usual in myxedema, so that 
the initial doses had to be small. The dosage was increased gradually from 15 to 1.30 
milligrams daily, with prompt improvement in her symptoms. In the spring of 1937, 
her bunions were operated on with a good result. In October 193 (, she had an attack of 



Fig. 1. Composite chart of the pertinent biochemical findings, the basal metabolic 
rates, and th 3 'roid medication for the entire period of ob=er\'ation. 


sciatica, but otherwise felt well. Her hair had stopped coming out, palpitation on effort 
was less, and her hemoglobin rose to 90 per cent. She was able to withstand cold without 
discomfort, and was no longer drowsj". Swelling of the ankles disappeared, and a roent- 
genogram of the chest showed a small but definite decrease in the size of the heart. The 
dj'spnea, however, did not improve. 

In December 1937, she developed a rectal fis.surc which required surgical treatment. 
In January 193S, she had an attack of “indigestion.” with abdominal pain, vomiting, and 
passage of mucus bv rectum. She was seen b\' a gastroenterologist who made a diagnosis of 
of mucous colitis. During the summer of 193S, she developed chills and fever, pain in 
the loft loin, and pyuria. An x-raj* film showed the left kidnej' to be the site of nian%' 
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calculi. Operation was advised but was delayed until January 1939, at which time a left - 
nephrectomy was done for calculous pyonephrosis. 

For a short time after the operation she felt better, but then began to complain of in- 
creasing constipation, frequent nausea and vomiting, aches and pains in various parts 
of the body, and weakness. Phj’-sical examination revealed no obvious cause for her com- 
plaints. Tliere was no evidence of peripheral neuritis or arthritis, no anemia, and her 
BMR was minus 10 per cent. Her. new complaints were clearlj'- not due to insufficient 
thyroid therapy. To explain the more recent sj^uptoms, the diagnosis of hyperpara- 
th 3 ’'roidism was considered. This would explain the renal calculi, the generalized aches 
and pains, the weakness, and the nausea, vomiting and constipation. Accordingljq labo- 
ratorj’’ studies were made (by Drs. Heniy L. .Taffe and Aaron Bodanskj'’ of the Hospital 
for Joint Diseases) and revealed the following information: , 



Units 

5/12/39 

7/6/39 

7/10/39 

7/27/39 

Calcium 

mg% 

17.0 

14.5 

14.4 

15.7 

Phosphorus 


3.3 

1.9 

1.8 

1.9 

Phosphatase (alk) 

Bodansk 3 " 


4.5 

4.5 

4.3 

Total Protein 

Gm.% 


5.9 

5.9 

6.0 

Albumen 

Gm.% 


4.1 

4.3 

4.4 

Globulin 

Gm.% 


1.8 

1.6 

1.6 

A/G Ratio 



2.3 

2.7 

2.7 

N.P.N. 

>ng% 


31.0 

28.0 

39.4 

Cholesterol 

ing% 

196.0 

245.0 

219.0 

257.0 

Cholesterol Esters 

mg% 


177.0 

157.0 

184.0 


Urinary excretion over a three-daj’’ period while on a calcium-poor diet was 611 mg., 
(200 milligrams or more is abnormal (4)). Skull x-raj^s showed minimal osteoporosis, and 
the long bones showed coarse trabeculation. A Sulkowitch test (3) of the urine showed 
marked excretion of calcium. A Hamilton test (11, 12) with a specimen of the patient’s 
blood was done by Dr. Emil J. Bauman of Montefiore Hospital. This test is said to be 
a measure of circulating parath 3 Toid hormone. The blood is injected into a rabbit while 
calcium chloride is given to the animal by stomach tube, and blood calcium determina- 
tions are made on the animal’s ear blood. The test was, however, negative. 

An electrocardiogram taken in 1 933 showed a short QT interval. The actual figure 
was 0.32 second, the R-R interval 0.99. According to Bazett’s formula (5), s 3 ^stole = 
K\/cTCle, in which K in women is .40 ± .04, the QT interval should have been 0.36 to 
0.44 second. Or expressed in the wa 5 '^ that Barker, Johnston and Wilson (2) have sug- 
gested IC was .32, whereas it should have been .40 ± .04. According to Ashman’s formula 
Q\ Q'p-jj log [10 (C-fk)] in which C=cycle length, K = .385 to .390, and k=0.07, 
the figure should have been .484 to .49. Other electrocardiograms taken in June 1936 and 
in April 1940 showed similar shortening of the QT interval so often seen in cases of 

With all these evidences of hyperparathyroidism, an exploratory operation on the 
neck was performed on November 9, 1939, but no tumor of, the parathyroids was found. 
Mediastinal exploration was advised but the patient refused In the ensuing year, the 
persistence of the sympt'oms and blood chemistry findings indicated that she still had 
hyperparathyroidism, and on November 19, 1940 The patient was seen by Dr. Fuller 
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Albright at the Massachusetts General Hospital. The diagnosis vras conSrmed, and four 
dej-s later a re-exploration of the neck -was carried out bj' Dr. Oliver Cope but again 
■without revealing any tumor of the parathjuoids. A small papillary cystadenoma of the 
thjuoid gland vras removed, along ■with a specimen of the thjToid gland. The thjToid it- 
self was normal on gross and microscopic examination. The adenoma was reported as 
‘long-standing adenomatous goiter ■with calcification and secondary papillomatous 


or 

Bodansicy 



Horanbar Dacaobar 

1940 

Fig. 2. Studies of blood calcium, phosphorus and alkahne phosphatase in the 
periods immediately before and after removal of the parathyroid adenoma. 


change.'” On December 5, 1940, a stemum-spUtting operation was performed; a para- 
thjuoid adenoma was located in the upper portion of the thymus gland and removed. 
Blood studies during the preoperative and postoperative periods are presented graphi- 
cally in the accompam-ing charts. The pathologist’s report was of a ‘‘tumor 1.8 X8 XO.a 
cm. weighing 0.4 Gm. Parathjuoid adenoma, glandular and cystic type.” (8) 

The postoperative course was marked by an incomplete atelectasis of the lower lobe 
of the left lung, and by a mediastinitis. There were s 5 'mptoms of mild tetany, mamfested 
by numbness and tingling of the fingers and feet, and a positive Chvostek sign, but these 
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disappeared by the seventh day. The rest of the c(nirsc w;is uneventful, and the patient 
left the hospital on the twenty-third day after the second operation. 

Subsequent follow-up revealed that, whereas the syiui)tonis of hyperparathyroidism 
had disappeared, the picture of hyjwthyroidisin rciuained unchanged. The patient had 
remained on a maintenance dose of 130 milligrams of thyroid daily, and the symptoms 
of myxedema had been controlled satisfactorily. An electrocardiogram on IMay 24, 1946 
showed an increase in the QT comstant of Bazett (5) to .41 (normal .40 ±.04), which 
is in keeping with the drop in blood calcium (8). 

1’ ollowing remoA^al of the ])arathyroid adenoma, the patient was well for a few months, 
and then entered a pei'iod of liyporactivity followed by mental and emotional depression. 
At the .same time, renewed menopausal .symptoms became manifest, in particular fre- 
quent flushes, and vaginal smear .showed the findings of estrogen deficiency. There was 
improvement in the flushes on i)aronteral estrogen theraj)y, but no striking change in 
mood ensued. In June 1941, six months after 0 ))eration, she was depressed, cried veiy 
frequently, contemplated suicide, siioke of getting a divorce, thought that “life isn’t 
worth living,” and had “no interest in anything.” This period of depression lasted about 
two to three months and then disappeared, only to recur, following a period of hyper- 
activity, in 1942 She also presented many symptoms suggestive of a peptic ulcer, but 
gastrointestinal x-ray studies at that time were negative except for a diverticulum of the 
sigmoid. She still received estrogenic hormone therapy for menopausal symptoms, but 
with no apparent effect on the dcpres.scd mood. 

In 1945 she again had a pei'iod of hyperactivity followed by depression, with numer- 
ous gastrointestinal complaints unrelieved by estrogenic hormone therapy. In December 
1945 she was again seen by Dr. Albright and then by Dr. Stanley Cobb who felt that 
these episodes of manic-depressive psychosis were possibly associated with the alteration 
in her estrogen and calcium and phosphorus metabolism. The serum calcium, phosphorus 
and phospliatase were, however, normal. Estrogen was resumed briefly and vitamin D, 
50,000 units daily, was given for two months but discontinued when the patient felt and 
acted well. At present, with no therapy but thyroid for the last six months, the patient 
is asymptomatic. 

DISCUSSION 

Hypothyroidism and h^^perparathyroidism occurring in the same indi- 
vidual is no doubt coincidental. Hypothyroidism was manifested in this 
individual by shortness of breath, drowsiness, extreme sensitivity to cold, 
loss of hair, swelling of the ankles, cardiac enlargement, anemia refractory 
to iron therapy, an elevated serum cholesterol, and a low basal metabolism, 
all improving after thyroid medication. Hyperparathyroidism, while prob- 
ably present even in 1933, judging by the short QT interval in the electro- 
cardiogram, could hardly account for all the symptoms and signs. In fact, 
measurement of the basal metabolic rate in several cases of hyperpara- 
thyroidism was normal (9). Nevertheless it must be noted, in spite of such 
manifest symptoms of hypothyroidism, that except for the small papillary 
cystadenoma with calcification, the thyroid gland of this individual was 
normal both grossly and microscopically. One may merely speculate that 
the pituitary thyrotropic hormone in this patient was decreased. 
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The vomiting and constipation were the result of the hj^jercalcemia 
which existed prior to the removal of the parathjToid adenoma.-' That 
vomiting may be a prominent symptom in hr^percalcemia should be empha- 
.sized. Recently, Rogers (15) reported two cases of hj-perparathjToidism in - 
which peptic ulcer wa.s su.spected but not found, and in which hyperpara- 
thjToidism was found only at necrop-S}-. 

H}Tjerparath 3 Toidism .should be .suspected in all patients with calcium- 
containing kidney stones, polydipsia and poljmria, with generalized aches 
and pains, weakness, anorexia, nausea, vomiting, and constipation. It is not 
always possible to examine the blood for calcium, phosphorus and phos- 
phatase, and to x-ray the bones of the body. We have been making use of 
the following simple procedure when hj’perparath 3 Toidism is su.spected. 
The patient is placed on a low-calcium diet (4) for three da}’S. At the even- 
ing meal of the third day and thereafter rrntil the test is completed, fluids 
are restricted. On the morning of the fourth da}’, a urine specimen is col- 
lected, its specific gra^^ty is determined, and a Sulkowitch test (3) per- 
formed. If kidney function is good and the test reveals no calcium, h}’per- 
parathjToidism may be ruled out. Specific gra\’ity of the urine of 1,022 or 
higher serves to rule out renal insufficiency. Keating and Cook (13) have 
mentioned a similar procedure. 

Sulkowitch’s reagent contains 2.5 grams oxalic acid, 5 cc. glacial acetic 
acid made up to 150 cc. with distilled water. Equal amounts of reagent and 
urine are mixed. The calcium in the urine is precipitated almost immedi- 
ately as calcium oxalate. 

The development of a cyclic psychosis for the first time in a woman of 
55 years is rare (7). The fact that the S}'mptoms appeared for the first time 
shortly after removal of the parathyroid adenoma makes one suspect a 
causal relatiomship. Perhaps the faU from an elevated to a normal blood 
calcium was re.sponsible. The report of PtOgers (15) mentions that in his 
Case 1, a negro man of 36, the p.sychxatrist found antemortem (no operation 
was done) “an agitated depression.” Captain Alartel, whose case was the 
first of h}q)erparathjToidism diagnosed in this country, was known to have 
changed his behax'ior after removal of his adenoma. From a calm indi- 
vidual, he became an apprehensive and agitated one. This was attributed 
to the sudden drop in his blood calcium. H}q)oparath}Toidi.sm may be a.s- 
soeiated with major psycho.sis (6). It is pos.sible that further information 
about manic-depressive psychosis may be obtained from long-term studies 
of. calcium absorption and excretion. Some variability in the serum calcium 
levels in patients with p.sychoneuroses and psychoses has been found (6) 
but no conclusive exfidence has been presented as yet. 
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SUMMARY 

1. A case of lij^pothyroidism and hyperparathyroidism, occurring simul- 
taneously in the same individual, is presented. 

2. The importance of gastrointestinal symptoms, namely, anorexia, 
nausea, vomiting and constipation, in hyperparathyroidism is emphasized., 

3. A simple urine test of calcium excretion with Sulkowitch’s reagent, 
following a 3 day low calcium diet and a half-day of restricted fluids, is 
suggested as a method of ruling out the presence of hyperparathyroidism. 
A negative calcium excretion with good kidney function speaks against 
hyperparathyroidism. 

4. A manic-depressive psychosis followed removal of the parathyi'oid 
adenoma. This might have been due to the sudden change in calcium and 
phosphorus metabolism. 


REFERENCES 

1. Ashman, R. Normal duration of the Q-T interval, Proc. Soc. Exper. Biol, and Med., 
40:150, (Feb. 1939). 

2. Barker, P. S. Johnston, F. D. and Wilson, F. N , Duration of sj^stole in hypo- 
calcemia, Am. licarlJ., 14: 82-86, (July 1937). 

3. Barney, J. D. and Sulkowitch, H. W. Progress in Management of Urinary Calculi, 
J. Urol, 37: 746-762, (June 1937). 

4. Bauer, W. and Aub, J. C. Studies in inorganic salt metabolism; ward routine and 
methods, J. Am. DieteL A., 3: 106-115, (Sept. 1927). 

5. Bazett, H. C. An analysis of the time relations of electrocardiograms. Heart, 7: 
353, (Aug. 1920). 

6. Bodansky, Meyer and Bodansky, Oscar. Biochemistry of disease, New York, Mac- 
millan, 1940, Chap. XVIII. 

7. Personal communication from Dr. Stanley Cobb. 

8. Cope. 0. Surgery of hyperparathyroidism, Ann. Stirg. 114: 706-733, (Oct. 1941). 

9. Personal communication from Dr. Oliver Cope. 

10. Fishberg, A. M. Hypertension and Nephritis, ed. 4, Philadelphia, Lea and Febiger, 
1939, p. 78. 

11. Hamilton, B. and Highman, W. J., Jr. Test for abnormally large amounts of 
parathyroid hormone in blood, J. Clin Investigation, 15: 99-100, (Jan, 1936). 

12. Hamilton B. and Schwartz, C. Method for determination of small amounts of 
parathyroid hormone, J. Pharmacol, (fe Exper. Therap., 46: 285-292, (Nov. 1932). 

13. Keating, F. R., Jr., and Cook, E. N. Recognition of primary hyperparathjToidism, 
J. A. M. A., 129: 994r-1002, (Dec. 8, 1945). 

14. Kellogg, F. and Kerr, W. J. Electrocardiographic changes in hyperparathyroid- 
ism, Am. Heart J., 12: 346—351, (Sept. 1936). 

' 5. Rogers, H. M. Parathyroid adenoma and hypertrophy of the parathyroid glands, 
A.M.A. 130: 22-28, (Jan. 5, 1946). 



THE HYPEREMIA AZT AND THE EVALUATION 
OF THE HYPEREMIA RAT UNIT OF 
CHORIONIC GONADOTROPIN=^ 

BERNHARD ZONDEK axd FELIX SULM-AN 

From the Hormone Research Laboratory of the Hebrew Unirerstty and the 
Gynecologic-Obstetric Department of the Rolhschild-Hadassah- 
University Hospital, Jerusalem, Palestine 

INTRODUCTION 

I N an earlier communication (7) we reported the results of 300 rapid 
pregnancy tests. Infantile female rats/ which respond in a few hoxirs to 
the presence of prolan B (luteinizing hormone — LH) with anterior pitui- 
tary reaction (APR) II, serv^ed in these tests as the experiment animals. 
APRII in the rat takes the form of a marked h5T3eremia, and is essentially 
different in character from APRIL in the mouse and rabbit where prolan B 
induces follicle hemorrhages (blood points) (3). 

The hyperemia AZT has been used routinelj' in this laboratorj’’ in a total 
of 2500 examinations. The test has proved to be a verj' reliable one, and in 
actual practice has completely replaced mouse (original AZT) and rabbit 
(Friedman’s modification of AZT) tests. The error of the twenty-four hour 
hyperemia test, when the technic is sufficiently known, does not exceed 
that of the older AZT methods, i.e., 0.5-1 per cent. The two and six hour 
hjT)eremia tests, on the other hand, .showed in our rats error rates of 31'per 
cent and 8 per cent respectivelj^. 

In developing the hyperemia test it became desirable to determine the 
minimum dose of prolan B (LH) which elicits a hj^peremia reaction. As we 
have reported preUousty (7), the hj-peremia reaction is elicited by prolan 
B in the ovary of infantile rats only if prolan A is present. Urine which con- 
tains only prolan A does not elicit the hj^eremia AZT. During the last 
three years six to twent 3 ^-four hour h 3 'peremia tests on different urines 
were run routine^' concurrent^’' with examinations in which the ninet 3 -six 
hour original AZT rat method was emplo 3 'ed. Attempts were further made 
to emplo 3 ^ the h 3 ’peremia test quantitative^', since the assa 3 ' of the chori- 
onic gonadotropin is of fundamental importance in diagnosis of fetal death, 
mole, and chorio-epithelioma. In the course of this work, the surprising 
observation was made that rat unit values as determined b 3 ' the h 3 'peremia 
and the ninety-six hour test respectiveh', are onL* identical if an interval of 
eight to eleven hours is allowed in the h 3 'peremia test between the injection 

Received for publication October 15, 1946. 

* This investigation was aided by a grant from the Rockefeller Foundation. 
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aiid the examination. When time intervals outside this range were em- 
ployed, serious discrepancies between the titers shown by the two methods 
were recorded. It was found in fact that the fluctuation of the rat unit 
value in the hyperemia test is a function of the time allowed between the 
injection and the examination. 

The following experiments show how time affects the hyperemia AZT 
and define the relationship of different gonadotropin units to the hyperemia 
unit as a function of this time factor. 

TECHNIC 

Chorionic gonadotropin was in the form of a purified pregnancy urine 
preparation^ which assayed 100,000 III per Gm. The preparation was di- 
luted with glucose to facilitate weighing. The diluted powder contained 
1 lU in 12 mg. Suitable amounts of hormone were weighed out and dis- 
solved in distilled water directly before each experiment to yield a concen- 
tration of 1 lU per cc. 

The experiments were performed on a total of 700 infantile female rats, 
groups of 50 animals ser\dng for an assaj’^ at each of the following time 
points: 1, 2, 3, 4, 6, 8, 10, 11, 12, 18, 20 and 24 hours. Controls of the estrus 
and luteinizing unit value of the gonadotropin solutions were run concur- 
rently on groups of 10 infantile female rats. 

DETERMINATION OF HYPEREMIA UNIT (HU) 

A hyperemia unit (1 HU) is the minimum amount of gonadotropic hor- 
mone which elicits in the rat ovary, when given by single injection, a red 
color similar in tone to that of spleen, kidney, or liver. The hyperemia 
reaction is unequivocally demonstrable ten to twenty-four hours after the 
injection. Two to ten hours after the injection the ovary reaction is pink 
rather than red and can be definitely detected only by an experienced ob- 
server through reference to the swelling with which hyperemia is associated. 
The difficulty of making the reading at this time interval is evident from 
the work of Farris (1) who obtained paradoxical results using the two hour 
test. If the reaction is read at ten hours or later, the positive color reaction 
is unequivocally demonstrable where a dosage greater than the threshold 
dose has been given. We have gathered the impression that the hyperemia 
unit is less liable to variation than the estrus and luteinizing units. A 
hyperemia unit (1 HU) is therefore defined as the minimum amount of 
hormone which elicits, a positive reaction in both ovaries of a rat in each 
animal of a group of 4. The superior accuracy of the hyperemia test over 

1 We are indebted to Dr. M. L. Tainter, Winthrop Chemical Co., Inc., New York, for 
a supply of Korotrin. 
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the estrus and luteinization tests is probably due to the fact that the former 
is based on a quantitative variation involving progressively yar 3 dng de- 
grees of redness, whereas the latter two tests are based on qualitative 
changes (follicle maturation, o\’nlation, luteinization) which conform to the 
“all or none” principle. 

DETERMINATION OF ESTRUS UNIT (RU) 

An estrus unit (RU) is the minimum amount of gonadotropic hormone 
which produces a positive vaginal smear reaction (keratinization) seventy- 
two to ninety-six hours after injection of a single dose into a 3-4 weeks old 
rat weighing 25-30 Gm. (3 & 6). Vagrngl smears are made at intervals of 
seventy-two, eighty-four and ninety-six hours after the injection. The unit 
is defined as the minimum amoxmt of hormone which elicits a positive re- 
action in 50 per cent of the injected animals.- 

RESULTS 

The results of our examinations may be stated briefly as follows. The 
hyperemia unit is a function of the length of time which is allowed to elapse 
between the injection of the hormone and the reading of the response (cf. 
table 1). 

Comparison of the values of HU and RU in table 1 shows that 20 RU are 
necessary to evoke a positive hyperemia reaction in the ovary two hours 
after the injection. The effective dose is found to decrease as the time lapse 
between injection and reading is increased. It may be noted that when the 
time span is six hours 14 RU are stUl necessary, but that at eight hours 1 
RU suffices. Before eight hours the ovarian reddening is less than maximal. 
After ten hours the characteristic red reaction, which can be recognized by 
the resemblance of the color of the ovary to that of spleen, kidney, or liver, 
is produced. At ten hours the effective hyperemia dose (HU) is actually 
smaller than 1 RU; at this time interval, 0.5 RU suffices to produce a 

* For purposes of comparison the following additional units are given. Separate checks 
of these units were not undertaken in connection with the present study. In view of the 
practical importance of these units, expression of our results in these terms by conver- 
sions based on known data has seemed to us to be desirable. 

MU (mouse unit) (3). A mouse unit is the minimum amount of gonadotropic hormone 
which produces a positive vaginal smear reaction (keratinization) 72-96 hrs, after injec- 
tion into a 3-4 weeks old mouse weighing 8-12 Gm. The gonadotropin dose is subdivided 
into 6 injections. Vaginal smears are made at inter\-als of 72, 84 and 96 hrs. from the first 
injection. The unit isdefined as the minimum amount of hormone which elicits a positive 
reaction in 50% of the injected animals. 

lU. The International Unit can be calculated on the basis of the acth-ity shown in 
the same test conditions by a standard preparation. 



162 


BERNHAllD XONDEK AND FELIX SULMAN 


Volume 7 


definite ip^peremia effect. At terms greater than ten hours, the reaction 
becomes increasingly less sensitive, the number of RU which is required to 
produce a positive response increasing between twelve and twenty-four 
hours from 2 RU to 5 RU. 

In routine examinations the following relations between the different 
units of chorionic gonadotropin were established: 

1 IXJ—2.5 MU = 5 RU (dose subdivided into 6 injections) 

1 IU = 1.5 MU==3 RU (single injection) 

The quantitative relation of the different units is liable to variation de- 
pending on the strain of the test animal. In Germany, for example, the 

Table 1. Vabiation of tub HyrEBEMiA Unit Accobbing to the Length of the 
Time Lapse Between the Injection of Gonadotropic Hormone 
AND THE Beading of the Response 

The RU w.as deteriHined by jiarallel experiments. Tlie lU was computed 
from RU witli the help of a suitable calculation factor (0.2) 


Time 


M 

4 h 

G h 

S h 

10 h 

11 h 

12 h 

IS h 

20 h 

24 h 

HU; 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

RU: 

20 

If) 

15 

14 

1 

0.5 

1 

2 

3 

4 

5 

lU: 

4 

3.2 

3 

2.S 

0.2 

0.1 

0.2 

0.4 

0.6 

O.S 

1 


senior author found the following relation: 1 RU= 1/5 — I MU (4, 5). It 
seems probable from a remark of Rakoff (2) that the hyperemia reaction, 
too, possesses, in different strains of rats, different degrees of sensitivity. 

DISCUSSION 

The experiments show clearly that a time factor is of great importance 
in the use of the hyperemia test for the quantitative assay of gonadotropin. 
We are convinced, however, that the hyperemia test is suitable as a basis 
of quantitative assay provided that a time factor table, like that which is 
presented in this paper, is accessible to the investigator. 

The experiments show that the hyperemia test has maximum sensitivity 
if read ten hours from the time of the injection. At this time only 0.5 estrus 
units- suffice to produce a positive hyperemia response. Need for care in 
interpreting the ten hour test is an obvious consideration. A ten hour test is 
positive not only to 250-500 RU per liter, a dose which also elicits a posi- 
tive response in the usual test method (injection of 4 or 2 cc. urine and 
examination after 24 hours); it is found positive even with one-tenth of 
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this amount, i.e., as little as 25-50 HU per liter. The conclusion may be 
drawn that in a ten hour test for pregnancy a proper dose for injection is 

0.2 and 0.4 cc. rather than 2 and 4 cc. of urine. Otherwise diagnostic con- 
fusion may arise between cases of pregnancy and conditions in which small 
amounts of luteinizing hormone occur in the urine. A. 10 hour test with 
reduced urine dosages will be of advantage in the following circumstances: 

1) determinations on rarely encountered toxic urine specimens; 

2) determinations on small samples of urine; 

3) tests in which rapid diagnosis has a high importance, e.g., extra 
uterine pregnancy. 

Use of a ten hour test for ordinary routine examinations does not appear 
to be desirable, since its high sensitmt 3 ’^ would lead, in cases of slight in- 
crease of urinary gonadotropin .such as maj' occur even in a non-pregnant 
woman, to mistaken diagnoses of pregnancj". A high degree of reliability is 
afforded by the sixteen to twenty-four hour test which is, after aU, quite 
rapid enough to meet the ordinary requirements of hospital and private 
practice. 

SUMMARY 

1. Chorionic gonadotropin elicits an earlj’- ovarj" reaction, anterior pitui- 
tary reaction II (APRII: Hyperemia reaction) in the infantile female rat. 
The hyperemia reaction does not fluctuate if the reading is carried out at 
a fixed time after the injection of the hormone. Large fluctuations are ob- 
served in the sensitivity of the test if the time span is allowed to var^’^ be- 
tween two and twenty-four hours. The hyperemia reaction is suitable for 
use in quantitative assay of gonadotropin pro\’ided that due allowance is 
made for the influence of the time factor. 

2. Data summarized in table 1 show the variation of the sen-sitmt}"- of the 
hyperemia test as a function of time span between the injection and the 
reading. The time-sensitmty curve has a paraboUc form. Maximum sensi- 
tmty is found at ten hours when as little as 0.5 rat units is sufficient to 
elicit a hyperemic response. At eight and eleven hours the hj'peremia unit 
equals the rat unit. The hyperemia unit (HU) rises progressively when the 
time span is varied below or above eight hours. At two and at six hours the 
HU is equal to 20 and 14 RU respectivelj*. At twentj'-four hours 1 HU is 
equal to 5 RU. The twenty-four hour test is four times as sensitive as the 
two hour test. The smaller reliability of the two and six hour tests as com- 
pared to the twenty-four hour test is explained bj' this finding. 

3. The h 3 rperemia reaction of the ovary at eight or less hours is pink. At 
ten hours or more, the ovarj' reaction is a deep red, similar to the color of 
spleen, kidnej’’, or liver. 
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4. Using the twenty-four hour test, an accuracy of 99 per cent and better 
in pregnancy diagnosis was obtained. On the other hand, using the two and 
six hour tests to diagnose pregnancy, error rates of 31 per cent and 8 per cent 
respectively were experienced. 

I *5. The ten hour test which affords the maximum sensitivity is recom- 
mended in the following special circumstances: 

(a) examinations of toxic urine of which only small dosages can be in- 
jected into a test animal; 

(b) cases involving suspicion of extra uterine pregnancy when speed of 
determination is a paramount consideration. 

Disadvantages of the ten hour test as a routine examination are its ex- 
treme sensitivity and inconvenient time arrangement. Hence, the most 
suitable method for routine use is the eighteen to twenty-four hour test. 
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PROGRAM 

FRIDAY, JUNE 6 
S:30 A.M. REGISTRATION 

I. 9:30 A.M. Viking Room. 

FuLUsn Alhiught, prc.siding. 

1. Btudiks in Cori’us Lutkum Function. 

J. S. L. Browne, .1. S. Henry, and E. H, Venning. 

2. Proge.sterone Tiierapy of Uterine Firromyomata. 

Albert Segaloff, John C. Weed (by invitation) and William Parson. 

3. Distortion of the Spiral Artery in the Ovary in the Presence of Cor- 
pus Hemorrhaoicum Cysts aft'er Adminlstration of Gonadotrophins to 
Rabbits. 

S. R. M. Reynolds. 

4. Gonadal Stimulation Folloaving ti\e Administration of Antigonado- 
trophic Serum. 

Herbert S. Kupperman, R. K. Meyer, and J. C. Finerty. 

5. Liver and Gonadal Changes Following the Administration of Carbon 
Tetrachloride to Male Rats and Female Guinea Pigs. 

B. IVRICHE.SKY, S. J. Gl.\.ss, E. Furlong, and M. Feiner. 

0. Clinical Evaluation of Dienestrol, A Synthetic Estrogen. 

A. E. Rakoff, K. E. Paschkls, and A. Cantaroav. 

7. Diethylstilbe,strol Dipalmitate in Aqueous Suspension. 

S. Charles Freed. 

8. The Effect of Diethylstilbestrol upon Alloxan Diabetes as Related 
to Food Intake in the Rat. 

Daahght j. Ingle. 

9. The Factor of Previous Treatment in Experimental Menstruation. 

Doris H. Phelps. 

10. Experimental Alteration of the Human Ovarian Cycle by Estrogen. 

W. E. Broavn, j. T. Bradbury, and A. F. Jennings. 

PAPERS to be read BA' TITLE 

11. Studies on the V.ariations of Blood Gonadotrophins and Vaginal 
Smears During Pregnancy in Correlation with the Fetal Sex. 

H. E. Nieburgs, H. S. Kupperman, and R. B. Greenblatt. 

12. Oral Estrogen Therapy During Menopause. 

Abbey D. Seley, Deborah Baumgold, and Samuel Vernick. 

13. Correlation of Basal Body Temperature Curves avith Endometrial 
Biopsa'. 

A. R. Abarbanel. 

II. 2:00 P.M. Viking Room. 

14. A Rapid Method for the DETfcRMiNATioN of Urinary “17-Ketosteroids. 

I. J. Drbkter, S. Pearson, and T. H. McGavack. 

15. Further Studies on the Metabolism of Therapeutic Doses of the Natu- 
ral Estrogens TN Human Subjects. 

B. F. Stimmel and C. L. Stbaly, 

16. A Simple Quantitative Colorimetric Test for Estrogens. 

Herman Cohen and R. W. Bates. 
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17. Ubixart Steroid Balaxce ik Virilism axd Htpogoxadism. 

W. T. S.ALTER, F. D. Hlmm, M. J. Oesterling and W. W. Exgsthom. 

IS. The jMetabolic Pathway of Estriol Prodhctiox in the Org.axism. 

M.ix N. Huffman and Arthur Grollmax. 

19. Color Reactions of the Steroids. 

Herbert J.affe, Babette Soloman and Robert H. Willi.a.ms. 

20. Chemical Assay of Urine for Adrenocortical Hormones in Endocrine 
AND NoN-EnDOCRINE DISEASES. 

William H. D.aughaday, Herbert .Iaffee and Robert H. Williams. 

21. Disappear.ance of Diabetes AIellitus Associ.ated with Acromeg.aly Fol- 
lowing Acute AIastoiditis and Basilar AIeningitis. 

T. P. Almy and Ephraim Shore. 

22. True Hermaphroditism; Report of a C.ase with an Ovotestis, and Endo- 
crine Studies. 

J. C. WEED,(6y invitation), A. Segaloff, Wm. Wiener (by invitation) and 
J. W. Dougl.i-S (by invitation). 

23. Testosterone in a Case of Polyostotic Fibrous Dy.splasia. 

Rita S. Finkler and George M. Cohn. 

24. Bilateral Arrhenoblastoma without AIasculinization, Adenoma Testi- 
cul.ure of Pick. 

AIinnie B. Goldberg and Alice F. AI.ixwell, 
papers to be re.ad by title 

25. Social and Psychologic.il Re-iejustmenu of a Pseudohermaphrodite un- 
der Endocrine Therapy. 

Rita S. Finkler. , 

26. Some Observ.ations on the Utilization of a Liquid Chrom.atogram Tech- 
nique IN the Colorimetric Estulation of Urinary Pregn.anediol. 

Benj.imin F. Stimmel. 

27. The Oral Use of Crude Adren.al Cortex in the Stimul-ition of Gf.omth 
of the Face, Particularly the Condyle of the Mandible. 

Francis il. Pottenger, Jr. 

•ANNUAL DINNER 

III. 7 ;30 p.M. Rutland Room, Haddon Hall 

Presentation of Ciba Aw.ard for 1947. 

Presentation of E. R. Squibbs & Sons Am'.ard for 1947. 

Presentation of Ayerst, McKenna & H.arrison Fellor-ship for 1947. 

V .ARREN 0. Nelson, Chairman of the Committee on .Rivards for 19/f6-/t7. 
President’s Address: Fuller Albright, Mass.achusetts General Hospital, 
Boston, ^Massachusetts. 

SATUKD.AY, JUNE 7 

IV. 9:00 A.M. Viking Room. 

2S. Chemical and Cytochemical Studies op the R.at’s .\DnENAL Cortex Fol- 
LOMTNG THE .\DMINISTRATI0N OF PITUITARY -■IdRENOCOP.TICOTP.OPIIIC HoR- 
MONE (AcTh). 

H. W. Deane (by invitation) and G. E. Bebg.ner (by invitation). 
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29. Changes in Circulating Leucocytes Induced by Pituitary Adrenocor- 
TicoTROPiiic Hormone (Actii) in Man, 

A. G. Hills {by invitotion), P. H. Forsham {by invitation) and Clement A. 
Finch {by invitatio7i) . {Introduced by K. Emerson, Jr.). 

30. Results of Administration op Anterior Pituitary' Adrenocorticotrophic 
Hormone to a Human Sub.iect. 

H. L. Mason, M. H. Power, E. H. Rynearson, L. T. Ciaramelli, C. H. Li, 
and H. M, Evans. 

31. Metabolic Changes Follom'ing the Administr.ytion of Pituitary Adreno- 
CORTICOTROPHIC HoRMONE (AcTH) IN MaN. 

G. W. Thorn, F. T. G. Prunty {by vivitation) and P. H. Forsham {by in- 
vitation). 

32. Urinary Uric Acid-Creatinine Ratio Folloyving Administration of 
Pituitary Adrenocorticotrophic Hormone (Acth) as a Si.mple Test for 
Adrenal Cortical Function. 

Peter H. Forsham {by invitatiori), F. T. G. Prunty {by invitation) and 
G. W. Thorn. 

33. Further Studies on the Protectiy’e Power of Adren.yl Preparations 
Against Bacterial Toxins. 

Lena A. Lewis and Irvine H. Page. 

34. Effect of Testosterone upon the Excretion of Glycogenic Corticoids 

E. H. Venning and J. S. L. Browne. 

35. Hepato-Renai. Factors in Circulatory Homeostasis: XVII Relation of 
Adrenals to Formation of a Renal Vaso-Excitor Principle. 

B. W. ZwEiPACH, E. Shorr, S. Baez, and S. Rosenfeld. 

3G. The Role of the Adrenal Cortex in Protein Catabolism Following 
Trauma. 

C. G. Toby' and R. L. Noble {Introduced by J. B. Collip). 

37. A New Hormone of the Adrenal Cortex. 

F. A. Hartman, K. A. Brownell, and J. S. Thatcher. 

38. Studies on Obesity. 

R. H. Williams, W. H. Daughaday, W. F. Rogers, Jr., Herbert Jaffee, 

S. A. Asper, Jr., and B. Towery. 

PAPERS to be read BY TITLE 

39. Pellet Therapy mhth Desoxycorticosterone Acetate in Adrenal Cor- 
tical Insufficiency. 

G. F. Koepf and (Jby invitation) R. Kibler. 

40. Relationship of Sex and the Sex Steroids to the Adrenal Glands of 

Hamsters and Rats. 

H. S. Kupperman and R. B. Greenblatt. 

41. Correlations of Biochemical and Histological Changes in the Adrenal 
Cortex in Various Types of Disease. 

W. F. Rogers, Jr., and R. H. Williams. 

Y. 2:00 v.n. Viking Roo7n. , 

42 The Use of Hypertonic Saline Infusions in the Differential Diagnosis 
OF Diabetes Insipidus and Psychogenic Polydipsia. 

A. C. Carter and Jacob Robbins {wtrodveed by Ephraim Shorr). 
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43. Effect of Aqueous Testicular Extracts ox Grotvte and Development 
OF Spontaneous Mamm.ary Tumors in the Aging Bitch. 

F. X. Gassnee. 

44. CoNJUNcrrvAL and Corneal Lesions in Htperc.alcemia. 

J. E. Howard and F. B. ItValsh. 

45. A Secondary Sexual Character that Develops in an Org.an Common to 
Both Sexes but Appears Normally only in AIen. With a Discussion of 
the Rel.ation of this Character to Endocrine Stimulation, 

J.AMES B. Hamilton. 

46. The Use of Methyl Testosterone and Testosterone Propionate in Pre- 
mature Infants. 

E. K. Shelton and J. S. Mark. 

47. Equine Pirurr.ARY Gonadotrophin and Antihormone Formation, 

J. H. Leathem and A. E. R.akoff. 

48. Studies in Gases of Pituitary Tumors, 

K. E. Paschkis, a. Cantarow, and A. E. Rakoff. 

49. Carbohydrate App e t i t e of Normal .and Hyperthyeoid Rats .as Deter- 
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COUNCIL ON PHARMACY AND CHEMISTRY 

OF THE 

, American Medical Association 

The American Medical Association has entrusted the Committee on 
Therapeutic Research of the Council on Pharmacy and Chemistry with a 
fund to be expended in the promotion of investigations that may have 
therapeutic interest. The Committee invites applications for grants in this 
general field, which is conceived veiy broadly. 

In the application there must be an adequate description of the research 
proposed. Since the grants from the Council maj’- well be small in relation 
to the total cost of investigations aided, the Committee would appreciate 
information as to whether the proposed research is a continuation of in- 
vestigation which has been supported previously'- by’^ some research fund, 
and as to whether the work is to be supported in part by a grant or grants 
from other sources. If so, the Committee would like to know the name of 
the organization making the other grant and its amount. 

Application should be in the hands of the Secretary of the Council, 535 
North Dearborn Street, Chicago 10, Illinois, by June 1st. To expedite 
transmission to members of the Committee it is asked that six copies (five 
carbon copies) of each application be sent. Action will not be taken until 
after all applications are in. 

Stuart Mudd, M.D., Chairman 
Committee on Therapeutic Research 
Council on Pharmacy and Chemistry 
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THE CONSTITUTIONAL TYPE OF 
PRECOCIOUS PUBERTY^. 

A. M. HAIN 

Jnslitule oj Animal Genelics, EdinhirgJt Vnirersiltj, and 
Royal College of Physicians’ Laboratory, Edinburgh 

< ^ ONSTITUTIONAL” is the term used bj" Novak (28) to describe a 
type of- precocious puberty for u-hich no adequate cause has yet 
been found. This does not mean that a pathologic condition may not exist 
but that all the kno-srn conditions associated Tvith sexual precocity have 
been excluded in the cases in question. Such conditions are the foUo-wing: 

(a) Granulosa-cell tumor of which there have been fuUj- sixteen in- 
stances of its association with precocious puberty, Novak (28); three of 
these are described by Novak (27). An interesting obser\'ation made by 
this author (28) is that men.struation in .such indiUduals, being of the 
estrogen-induced tjqje is alwaj's ano^•ulatory, which is in contrast with that 
of the so-called “constitutional” tjqiejin one of the children to be described 
later on, pregnanediol was being excreted, sho-wing that o'culation had 
occurred. 

(b) Sexual precocity of the cerebral tj'pe has been recorded in seventeen 
cases (Weinberger and Grant (37)) in all of which lesions of the hypothala- 
mus and third ventricle were pre.sent; girls are rarely affected with this le- 
sion, though cases have been recorded by Dott (8), Bing, et al., (2) and bj' 
Gross (13) (his case 7). Ford and Guild (11) describe precocious pubert 3 'in 
two girls, aged 9, following measles encephalomj-elitis and in a bo 3 ', aged 
11, following epidemic encephalitis. These authors give a useful reUew of 
precocit 3 ’ due to brain tumors and add 7 cases to be ascribed to h 3 ’potha- 
lamic lesions caii.scd b 3 * inflammator 3 ' proeesse.s; furthermore it is well 
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recognized that in cases of hydrocephalus a degree of sexual precocity 
frequently exists. Pineal tunioi's have been held to cause precocious pu- 
bertj’^ in boys but the sum of evidence to date (31) not only shows that the 
pineal gland is not a secretory structure but that the tumors in this region 
produced their effects either by their nature, e.g., as embiyonal tumors, 
teratomas or mixed tumors or by their jn-cssure effects on the hypothalamus 
or its nervous connections. 

(c) In cases of sexual precocity one must also consider the possibility of 
adrenal cortical involvement, chief!}' suspect in the sexually precocious hoy. 
In a girl, hyperfunction of the adrenal cortex is almost always accompanied, 
by virilism: hirsutism, deep voice, boyish figure and clitoris enlargement, 
but seventeen cases are on record in which menstruation has either pre- 
ceded or occurred simultaneously Avith symptoms of heterosexual pre- 
cocity. Halban ( 16 ) cites seA'en of these cases in all of AAdiich adrenal 
tumors Avere A'erified by autopsy; these and the remaining ten cases are 
referred to in the f olloAving table : 

Table I. The Association of jMknstuuation avitu Adbknal Tumobs in Children 


Author Age of cliild Remarks 


Mathias 

3 years 

Eigen 

9 years 

Bulloch and Sequeira 

11 years 

Schmidt 

? 

Lesser (25) 

3 years 

Cooke (5) 

7 years 

■Kayne et al. (20) 

7 A'cars 

(cited by Halban (16) 


Walters et al. (35) (Case 2) 

S years 

Lasn6 

9 years 

j (Riche 

3.9/12 years 

(Gaudier 

4 years 

(cited by Reillj et al. (30) 


Hoag (19) 

10 years 

ICnewitz (22) 

2 jmars 

Freedman (12) 

6 months 

Kepler et al. (21) 

19 months 

Harvey (18) 

2| years 

Walters and Kepler (34) 

2 years . 


Repeated menstrual periods. 
Menstruated once. 

Menstruation and marked inammar}' 
development. 

Menstruated once. 

Menstruation folloAved by mammary 
enlargement. 

Menstruation aet. 4r-7 years. 
Menstruation before A'irilism. 


Aberrant adrenal tumors 
attached to the ovary. 

Only case out of 22 with hyperneph- 
roma.- 

Adenocarcinoma found at aet. 5 years. 

Menstruation and hirsutism. 

Menstruation followed by virilism 

Regular menstruation for 9 months, 
due to large cellular sarcoma of left 
kidney and adrenal. 

2 or 3 menstrual periods. 



March, 1947 CONSTITUTIONAL PRECOCIOUS PU'BERTY 


173 


. In the majority of these patients hirsutism was present (or developed) 
and there was enlargement of the clitoris. Three of those enumerated are 
of special interest because menstruation and breast enlargement preceded 
development of any sjTuptoms of idrilism: 

(i) Kajmeet al. (20): menstruation in a girl aged 7 years was followed 
by amenorrhoea and the adoption of the male habitus with enlargement 
of the clitoris. 

(ii) Lesser (25) is cited by Danforth (7) as describing a similar case; 
menstruation followed breast development when the child was 2 3’ears 
old and lasted till 3^ j'ears, when it ceased and hairiness developed so 
that at 6 years the child had a definite moustache and beard. At least 
one of the ovaries was enlarged. 

(iii) Kepler et al. (21) : menstruation and breast enlargement occurred 
in an infant of 19 months, who later developed sjnnptomsof idrilism and 
from whom an adrenal cortical carcinoma weighing 45 grams was subse- 
quentlj- removed. This sequence of events is probablj^ of very rare oc- 
currence. 

(d) The gonadal group is the largest, as, in 21 out of 25 cases of pre- 
cocious menstruation reidewed bj^Elterich (9), tumors or cysts of the ova- 
ries were found, at operation or autopsj-, and in 13 of these cases the tumor 
was of the nature of a sarcoma. To Elterich’s total maj" be added'the case 
of Fischer (10) in which menstruation in a child of 4^ j^ears was associated 
with a cj'stic mass in the ovary with luteinization of the theca. Prior to 
operation the child excreted 31 mg. of sodium pregnanediol glucuronide 
which is equal to the amount excreted bj*^ a o months’ pregnant woman. 
Elterich (9) encountered onlj^ one instance of “natural” or “constitutional” 
precocit}’’ — a girl aged 4 j^ears ; N ovak (28) reports 9 cases of his own, Werner 
(38) two and Craven (6) one. With the possible exception of one case de- 
scribed bj" Young (39) (chap. 12) the author is not aware of anj' instance 
or precocit}”- of this tj^je in boys; two such are described in this report. At 
4 j^ears of age Professor Young’s patient was 10 in. taller and 27 lb. hea\'ier 
than a normal boj’’ of his age; his muscular development was remarkable 
and sexual development was equal to that of an adult. Intellectually he 
was retarded, being equal to a 3 j'ear old boj'. Epiphj'seal development 
was similar to that of a boj' 10 j'ears old. No pathologic condition was 
found at laparotomj', though the left adrenal was slighth* larger than the 
right. It was not so large as the adrenal at birth and no part of it was re- 
moved. At that time estimation of the excretion of 17-ketosteroids was not 
a routine procedure for measurement of adrenal cortical function so that 
the possibilitj" of cortical hj'perplasia being the underhdng cause of the 
precocity is not excluded, though such cases are exceedingly' rare in boys, 
in spite of their relatively frequent occurrence in girls. This boy grew 6 in. 
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in 3 years (slower than the normal rate) and only ^ in. during the fourth 
3 ^ear. At 8 he was stronger than a youth of 16. 

The accelei ated skeletal development described in the foregoing case is 
a characteristic of precocious puberty. According to Elterich (9), St. 
Hilaiie was the first to call attention to it, and Lenz (24) found that osseous 
union of the epiph 3 ^ses and diaphyses, normally occurring at the end of the 
second decade, was already complete in a 6 year old girl and the skeleton 
equal to one of IS years. The pelvis in many cases resembles that of a fully 
developed female. Though at first taller than normal for their age, such 
patients are finally below the average height and even dwarf-like in appear- 
ance, owing to an early cessation of growth caused by premature ossifi- 
cation of the epiphyseal cartilages. This macrogenitosomia is not confined 
to isosexual precocit}’^ and, indeed, is even more marked in cases of adrenal 
cortical hyperfimction (whether due tn tumor or hyperplasia of the cortex) 
in which heterosexual precocity occui-s in the female child. This accelera- 
tion of osseous development occurs also in cases in which no adrenal in- 
volvement can be demonstrated, e.g., in precocity due to brain tumors and 
to ovarian and testicular tumors. It .seems likely that the condition is 
caused by an interaction of adrenal, gonad and pituitary linked up with 
the metabolic processes. 

Reference has been made to the fact that girls with the ''constitutional" 
t 3 '’pe of sexual precocity ovulate, whereas those in whom the condition is 
attributable to granulosa-cell t\imor do not. Novak (28) found indubitable 
evidence of ovulation in three of his patients in whom corpora lutea were 
found at laparotomy. Further e^^dence of ovulation is provided by the 
fact that pregnancj'- has occurred in several cases of tliis Idnd. Elterich (9) 
counted 30 below 12 j^ears old, children being born to mothers aged 5A 
yeans, 6 years (2 cases) and 9 years (cited bj'' Novak (28). This fact, together 
with the report that no lesion manifested itself in the later life of the patient 
(a normal menopause at 52 j^ears is reported in one of the cases) (24), is 
strong suggestive evidence that the condition is a premature development 
of a normal process. 

(e) A fifth series of cases of sexual precocity is that described by McCune 
(26) in which the condition was associated with bone cysts and pigmented 
nevi (xanthomatosis?). McCune described one such case, a girl aged 9 
years, and Dr. Albright added thereto five similar cases in -which menstni- 
ation’started at 1, 7, 3, 4 and 7 years respectively. It was suggested that 
the association of the condition with precocious puberty might be due to 
the disturbance in cholesterol metabolism which occurs in xanthomatosis, 
cholesterol being a lipoid chemically not very different from estrogen. 
Might it not be, however, that these bone cysts were those associated with 
a Hand-Schiiller syndrome and that pressure on the hypothalamus^, had 
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given rise to sexual precocity instead of inducing the exophthalmos and 
diabetes insipidus usually found in this condition? 

These 5 groups comprise the generally accepted causes of sexual pre- 
cocity other than -that of the “constititional” t}'pe, which, in spite of the 
absence of controlled data regarding the gonadotropin excretion, has gen- 
erally been attributed to “hyperpituitarism.” A brief review of hormone 
excretion reported in the various ijiies of sexual precocity unll show how 
these may be differentiated, and vnll illustrate how little positive informa- 
tion has hitherto existed in the case of “constitutional ’’precocity. 

McClune (26), in reporting his case, remarks that in addition to estro- 
gen, which varied from 5-95 rat units per litre of urine, gonadotropin “was 
present periodically.” In only one of Novak’s (28) cases was the gonado- 
tropin excretion estimated; Case 1 excreted “small amounts” of gonado- 
tropin, while the estrogen excretion varied from less than 3 and 4 rat units 
to 20-25 rat units per htre. In five cases Novak observed that one ovarj’’ 
was enlarged and in almost every case the portion removed for biopsy con- 
tained small cysts and a retrogressing corpus luteum just below the surface. 
Allen (1) in Chap. 23 remarks— “Female infants with precocious puberty 
reveal in assay tests an amount of follicular hormone closely approximating 
that found in post-puberal ^rls.” Menstruation due to granulosa-cell tu- 
mor is associated rvith very high values of estrogen excretion; those col- 
lected from the literature by Palmer (29) ranged from 65 M.U./litre to 
17,390 M.U./litre, and the author recently recovered in one case >1200 
I.U./litre. It should be noted, however, that Gross (13) reported values for 
estrogen equal to 175-650 I.U./24 hours in a child aged 2 years in whom 
menstruation proved to be due to an “astrocytic hamartoma” in the hypo- 
thalamus, Kraus (23) found an increased prolan excretion in 60 per cent of 
the patients with cerebral tumors. Teratomas and some testicular tumors 
are also associated vuth an exceedingly high gonadotropin output. Pre- 
cocity (whether isosexual or heterosexual) due to tumor or hjTJerplasia of 
the adrenal cortex is associated with high 17-ketosteroids excretion — values 
ranging from 20 to 300 mg,/24 hours — and sometimes also with the excre- 
tion of considerable amounts of pregnanediol (14). Only one instance of the 
excretion of the latter is recorded in a case of precocious menstruation due 
to a luteal cyst (10) ; a child aged 4^ years who menstruated every 3 months 
from the age of 3 years and who was excreting .31 mg. sodium pregnanediol 
glucuronide daily. 

METHODS 

The following were used for hormone anal 3 ’sis: — 

17-ketosteroids; Patterson’s method, described bj' Hain (14). 
Gonadotropin: a modification of Scott’s kaolin adsorption method, de- 
scribed by Hain (14). 
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Pregiiajiediol; Venning’s method (33). 

Estrogen (combined) ; hydrolysis extraction by method I of Callow et al., 
(4), fractionation by their Method II; biologicah assay as performed by 
Hain and Robson (15). 

DESCRIPTION OF CASES 

Case 1. (Record P409— Dr. Clifford Kennedy's.patient)— A girl, aged 4 years, was 
admitted to the hospital Sept. 1943. Vaginal bleeding (a few spots) started when she was 
only 3 months old, and occurred again in Nov. and Dec. 1939. Bleeding occurred twice 
in 1940, 5 times in 1942, on each occasion a trace for appro.vimately 4 days. A month 
before entering the hospital there was some vaginal bleeding for 7 da 3 ''s. On examination 
the p.atient was verj'' well developed; mammary tissue and external genitalia were de- 
veloped in advance of her age and the hjonen was ruptured. She was mentally alert, 
with the reasoning power of a child of 7 or 8 years; a w.ayward and difficult child, she 
took several daj^s to settle down in the ward. Height 45", weight 43-1 lb., B.P. 85/60, r.b.c. 
4.5 mill., w.b.c. 10,900, Hb. 89%, urea N 10 mg. %, Tot. protein 6.5S gra.%. Ossifica- 
tion =6-9 j'cars, development = 17 jmars; sella turcica normal. Hormone findings per 
24 hours: 



17-kcio- 

skroids 

sod. prcgdl. 
glue. 

estrogen 

A. Z. test 

gonadotropin 

1943 (Sept.) 

2 mg. 

a trace 

(free) 200 1. H. 

not done 

not done 

1944 (Oct.) 

3 mg. 

4 mg. 

(combined) 

■ <4 I. U. 

negative 

not done 

1945 (July) 

1.4 mg. 

not done 

not done 

not done 

10 M.U. 


The ketosteroid output was only slightly raised, being equal to that of a girl of 6 
or 7 j’’ears; the excretion of 4 mg. sodiupi pregnanediol glucuronide on the 12th daj^ of a 
menstrual cjmle indicated some luteal activity. On account of the high output of estrogen 
in 1943 an ovarian tumor was suspected and Dr. Kennedj’- was asked to explore the ab- 
domen. The left ovarj’’ was larger than the right and on removal was found to contain 
follicles in all stages of development, and 2 atretic follicles, but no evidence of granulosa 
cell tumor formation. 

There was no further menstruation, after this operation, for a whole year. Menstrua- 
tion, lasting about 4 days, occurred in Sept, and Oct. 1944 and trvice in March 1945 
wliich is the last period for which we have data of the case. After the operation the child 
improved immensely and was much more amenable. There was iio regression in her breast 
development during the two years following. 

The amount of gonadotropin excreted by this patient — 16 M.U./24 hrs. — is as much 
as an adult woman excretes; children of even 7 and 8 years of age do not excrete more than 

4 or 5 M.U.724 hrs. It is interesting that this amount was being excreted 4 months after 
the last menstruation. It would seem that the initial stimulus which had started the 
menstrual rhythm (and also, presumably, pituitary secretion) was sufficient to maintain 
secretion at an adult level. The absence of menstruation may have been due to pituitary 

secretion not rising to high enough values. 

Case 2. (Record P478— Mr. Broster’s patient)— A girl, aged 3 years 7 months en- 
tered the hospital in Feb. 1944. White vaginal discharge when 1 month old; breasts 
prominent almost from birth; menstruation started at 19 months and occurred every 

5 weeks lasting 4 days. Progesterone, injected at 2 years .old, stopped periods for 6 
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months. Pubic hair at 2 'months; had 18 teeth by 18 months, anterior fontanelle closed at 
1 year; walked at 7 months, talked at 8 months. In an intelligence test when just 2 years 
old she was graded as 4| years. Weight at 2 years 42 pounds; at 3 3-ears 7 months 49 
pounds, height 3'6'. 

Hormone finding per 24 hours; 

IT-keiosleraids 

Jan. 27, 1944 2.8 mg. 

(5.6 mg. /litre) 

Feb. 18, 1944 2.4 mg. 

(4.0 mg./litre) 

At operation on March 3, 1944, the left ovar3' consisted of a large blood C3'st about 
1‘X2' with a small amount of normal ovarian tissue. The right ovary — about I'Xl' 
was enlarged and contained a small blood CN-st." Both adrenals were enlarged and granu- 
lar. The uterus was larger than normal for her age. Her epiphr-seal age was 12 3-ears, but 
her teeth age was less than 6 (incisors not erupted). A Ecant3' menstruation occurred 4 
da3-s after the operation. No note of this patient's gonadotropin excretion is available 
as this analysis was not being performed in 1944. 

Case 3. (Record P498 — Dr. Weiner’s patient) — ^A girl aged 9 3-ears 7 months, was 
admitted to Leeds General Infirmar3' March 1944 with a histor3' that she had begun to 
menstruate at S years, had had 4 periods in the past 12 months and 2 during March 1944. 
There was nocturnal and diurnal enuresis. Two sisters aged 13 and 5 3-ears respectively 
were quite normal. Axillary and pubic hair was present and breasts were greatl3- enlarged. 
Striae also were \’isible and there was impaired sugar tolerance. B.P. 125/95 to 100/55,- 
r.b.s. 4.5 mill.; generalized obesit3- (91 lb., abdomen 30')- Height 51^-', chest 32', length 
of lower half of bod3' 26^'. At X-ray her carpal centres were equal to those of a child 
12 years old. 

Hormone findings per 24 hours: 


pregnanediol 
a mere trace 


estrogen 
{combined) 
<4 I. U. 


A. Z. test 
(double amount) 
completely 
negative 


Apr. 1944 
Apr. 1945 


17-ketosleroids 
p.O mg. (i.e. 

■j 8. 5 mg. /litre) 
(3.4 mg. 

3.4 mg. (i.e. 

6.8 mg./litre) 


pregnanediol estrogen (combined) 
"pregnane <5 I. U. 

derivative” 


gonadotropin 
not done 


not done 


not done 


25 M.U. 


The ketosteroids output was not above the average for a child of 9-10 3-ears of age. 
Talbot et al. (1940) give the average excretion at 7-12 3-ears as 4.0 mg./24 hrs.; the 
author’s figure for girls aged 8-9 3-ears is 2-3 mg./24 hrs. or 3.5-6.6 mg./litre. 

The recover3- of a “pregnane derivative” instead of pregnanediol in the acetone frac- 
tions of Venning’s method has been reported b\- the author (14) in a case of adrenal 
cortical carcinoma when the patient was d3-ing and has been encountered b3' her in a few 
women with ^-it^lism■, in mastitis and in g3Tiecomastia in men. The onU- other child in 
whom it has been recovered was lvl95, a female aged 16 months who had an enlarged 
clitoris and pubic hair, and who excreted 6.25 mg. 17-ketostcroids per litre. In case 3 
"pregnane derivative” was recovered on the sixth day- after menstruation began. 

The excretion of 25 M.U. gonadotropin/24 hours in a child 10-' y-ears old i.s definitcly- 
abnormal and represents the output of a normal adult. Unfortunately- the stage of the 
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inenstrunl cycle lit tlic tune was not known. Tlie ini])aired .sugar tolerance, striae and 
enure.sis are features suggestive of possible hypothalamic disturbance requiring this case 
to be put in u different category from the others in this scries. 

^ Case 4. (Record K172— Dr. J. B. Donald’s patient)— A girl, aged 11 years, was ad- 
mitted to the hospital Fob. 1946 on account of marked breast development and a history 
of having menstruated 3 weeks previously. Novak (28) considers that 8 or 9 years 
should be taken as the limit of “precocity” and that maturation after these years is 
within the limits of.normality. Tin's figure would be considered much too low for this 
country, 11-12 years being probably the lowest normal, so that jiossibly in the case of 
1072 the beginning of sexual development was not so accelerated as to be beyond normal 
limits. Patient’s weight was 67 lb., height 52", .span 49". 


Hormone findings per 24 hours: 

17-kelosleroids pregnanediol gonadolroinn 
4.4 mg. 

(i.e, 3.5 mg./litre) slight trace 12 M.U. 


cslrogcn 
<10 I. U. 


A. Z. test 
negative 


The ketosteroids outinit was normal; gonadotropin output was probablj’’ slightly in 
excess of the average for a girl of 1 1 but no data are available at present; the low estrogen 
excretion and negative A. Z. test excluded granulosa-ccll tumor and embryonic or brain 
tumors as the underlying cause of the condition. 

Case 5. (Record K15S — Dr. R. B. Magill’s patient) — ^A girl, aged 6i years, developed 
normally until the last 6 months during which there had been excessive bod 5 ’’-growth, 
accompanied by marked enlargement of the breasts. There was scanty pubic hair. 
Menstruation occurred in Nov. 1945 and Jan. 1946, just prior to consulting Dr. Magill. 
Patient has a sister aged 18 in whom menarche occurred at 14 years. On e.xamination 
the uterus was found equal to that of a girl of 17, but the ovaries were small; the clitoris 
was normal. X-ray revealed no abnonnalit 5 ’’in the region of the pituitary; age of hands =8 
^mars; weight 57 lb., height 45=}", .span 47}". (Photo: Pig. 1.) 


Hormone findings per 24 hours. 

17-Icetostcroids pregnanediol gonadotropin A. Z. test 

Jan. 16, 1946 4.1 mg. (14.1 mg./litre) (completely 

Jan. 28, 1946 5.0 mg. (6.9 mg./litre) none 8 M.U. (negative 

The ketosteroids are slightly higher than average for her age_[ so also is the gonado- 
tropin output (which was taken on the 20th day from the start of a menstrual period 
lasting 7 days). Estrogen excretion was not ascertained directly but an excess such as 
accompanies granulosa-cell tumor would have shown itself in the A. Z. test, which proved 
complete!}^ negative. 

An interesting fact regarding this child’s mother was elicited by Dr. Magill: after 
the birth of the first girl she had two miscarriages due to fibroids for which an operation 
was performed 1} 3 '’ears before the birth of the patient. The possibilitj' that an abnor- 
mally high estrogen secretion (which, presumabljq gave rise to the fibroids) had affected 
the fetus ante-natally, suggests itself. The length of the interval that elapsed in this case 
before any s 3 ’’mptoms became manifest is difficult to explain, and such an explanation 
would seem more feasible in those cases in which vaginal bleeding commenced during the 
first year. It is possible, however, that a centre is stimulated which requires a certain 
period to elapse for its full function. The matter is discussed again later. 
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The secretion of gonadotropin is definitely higher than is normal for tliis age in K294 
and K317 and probably also in K312, and justifies placing these patients in the category 
of the sexually precocious of "constitutional” t.ype. All cases of this tj^pe should be ob- 
served periodically. 

two boys with sexual precocity of the "constitutionah’ type have 
been encountered ; 


Case 6. (Record P.519 Dr. Vining’s ])atient) — Boy, aged 5 years, was admitted to 
Leeds General Infirmary Sept. 1944; 10" above average height, testes and penis = 15-17 
years; pubic hair present; B.P. 105/75. Testicular biopsis revealed no interstitial cell 
hj’^perplasia but seminiferous tubules were almost adult in apjjearance and .spermatozoa 
heads were seen in several tubules. 


Hormone findings per 24 hours: 

17-1ictostcroids pregnanediol gonndolropin estrogen A. Z. test 

2 .25 and 5 .0 mg. "pregnane 17 M.U. <10 1. U. negative (also with 
derivative” ■ 5.0 cc. urine) 

As in other cases reported in this study the 17-ketostcroids are only slightly above the 
average for the age .of the jmtient. Tlie figure given by Talbot et al. (32) for children of 
4-7 years is 1.3 nig./24 hrs., but the author has records of normal girls at 5-G years of age 
excreting 2.0 to 2.5 mg./24 hrs. Boys tend to excrete slightly higlier values than girls of 
the same age. 

The excretion of 17 M.U. gonadotropin/24 hrs. is on a par with the adult values ob- 
tained in the other members of this series of "precocious” children. Normal children 
of the same age excrete from <2 to 4 M.U./24 hrs. 

Case 7. (Record K263 — Dr. J. B. Donald's and Mr. G. L. Alexander's patient) — A 
boy aged 6§ years, height 4'5", weight 44 pounds, well-developed and proportionate; 
adult genitalia, axillary and pubic hair well-grown^ mustache beginning. Voice broke at 
4 {t years, now baritone. Adolescent acne since 43- years. Ossification = boy of 14 years; 
no skeletal deformity. Sella turcica not enlarged; no polj^dipsia or pobrnria. Nothing 
abnormal in mother’s or family’s history. (Photo: Pig. 2.) 

1 7-ketosteroids go7i adolropin A . Z. test 5 .0 cc. urine per 

immature mouse 

6.0 mg. IS M.U. completely negative no effect 

Again the 17-ketosteroid excretion was slightly above normal; it was in keeping with 
his precociously mature condition, as Avas also the gonadotropin output, similar values 
having been obtained by the author in a normal boy of 14. The absence of any reaction 
in the Al Z. test and when 5.0 cc. of urine was injected, indicated that there was neither 
a te.sticular nor an embryonic tumor to account for the precocity. 

DISCUSSION 

Hormonally all the members of this group of cases have in common an 
excretion of gonadotropin such as is found only after puberty; the values 
recovered were 16, 25, 12, 8, 22, 7, 13, 17, and 18 M.U./24 hrs. In addition 
the excretion of 1 7-ketosteroids was above the average for the age of the 
patient, but well below values associated with hyperplasia or hypeifunction 
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of the adrenal cortex, conditions which are associated with an excretion of 
20-300 ing./24 hrs. It is likely that, in such patients, pituitary function as 
a whole is at an increased rate so that not onlj' is gonadotropin secretion 
in excess of normal but also the secretion of corticotropic hormone; thus 
the adrenal cortex participates in the precocious maturation which the 
gonads display. In the two boys that have been included in the series, a 



Pio. 2. Case 7 — Dr. Donald's and Mr. Alexander'.® patient: age 61 years. 

little of the androgen maj-^ have come from testicular function as the gonad.s 
were mature in each case. 

The absence of any historj^ of illness which would be likely- to affect the 
brain and ultimately the pituitary, by way of the hj-pothalamic centre.s, 
taken in conjunction with the onh- slightly raised excretion of gonado- 
tropin, makes it highlj- improbable that there was anj- pituitary- oy-erac- 
tiy-ity due to chronic increased intracranial pre.ssure. The urine of such pa- 
tients, according to Ifraus (2.3), is so rich in follicle-stimulating hormone 
that only 3.0 cc. cau.ses follicle-ripening when injected into immature mice. 
In every one of our cases this amount was completely- ineffectiy-e. 
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The fact that in so many cases precocious menstruation has been fol- 
lowed by normal function throughout life and that there have been thirty 
instances of motherhood at 12 years of age and under (9) demonstrates 
that such an occurrence is not necessarily pathologic. It is of the greatest 
importance to differentiate, by liormone assays, between the pathologic 
and the merely “precocious” condition. 

As to Avhy an otherwise noj'inal mechanism should be awakened at an 
abnormallj’’ early age, no satisfactory explanation seems forthcoming. 
Novak (28) assumes a chromosomal or genic basis as the most plausible, 
hence his term “constitutional.” In one instance in our series^but alas! 
only one — a history of fibroids suggested the possibility of intrauterine ac- 
tion of estrogen upon the fetus. The delay in the manifestation^ of “pre- 
cocity” has a counterpart in the delay in its occurrence after inflammatory 
processes in the brain, viz. 12, 7 and 8 years (11). It would seem that years 
elapse, after the initial stimulus is given to set en train the course of 
puberty, before outward signs become manifest. 

Reference has been made to the recovery in two cases of a substance 
allied to pregnanediol (since it is obtained by the Venning method used for 
isolation of sodium pregnanediol glucuronide) which we have called a 
“pregnane derivative.” Since the only occasion on which pregnanediol is 
excreted other than in pregnancy and- the luteal phase of the menstrual 
cycle is in hyperplasia or tumor of the adrenal cortex, it seems likely that 
the “pregnane derivative” is the result of abnormal function of the adrenal 
cortex. It would be fallacious to argue that sexual precocitj'- of the type 
herein described is due to abnormal adrenal function as it is quite possible 
that the latter is th'e result of the former. If, however, for purposes of argu- 
ment, abnormal cortical function is taken for granted, its existence as the 
result of maternal hypersecretion of estrogen ante-natally is intelligible, 
since estrogen does cause hypertrophy of the adrenal cortex (3). The sug- 
gestion need not be carried too far, as it is entirely a matter of speculation. 
The sequence- of menstiaiation and adrenal cortical abnormality carries 
weight from the number of instances in which such abnormality has subse- 
quently developed (see Table I.) 

To describe cases of “constitutional” precocity as being due to “hyper- 
pituitarism” is misleading. Such a term as “hyperpituitarism” is rightly 
applied to sexual precocity following on teratomas and cerebral tumors or 
inflammatory processes in the brain in which theie has been destiuction of 
structures which normally inhibit anterior pituitary activity through the 
hypothalamic channels. In such cases pituitary secretion is so excessive 
that either as little as 3.0 cc. of urine gives a positive A. Z. reaction (he. 
blood points in the ovaries of immature mice) or with 5.0 cc. of urine 
marked uterine enlargement is obtained, indicating the excretion of some 
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hundreds of Mouse Units of gonadotropin per 24 hours — a very abnormal 
condition. The cases that have been described in thi-s report are examples 
in which a normal mechanism has been set in motion, but prematurely. 

Novak (28) in reporting his cases makes certain wise recommendations; 
(a) to examine the patient at regular inteiu'als, especially if no operation 
was performed; and (b) to stress the necessity for careful psychological 
management of such children, to avoid selfconsciousness in the child and 
a^sense of inferiority or of abnormality, as well as to en.sure protection 
against insemination. 

SU:\rMARY 

1. The various causes of sexual precocity are enumerated and the "con- 
stitutional” type is defined. 

2. Five girls and two boys with sexual precocity of the “constitutional” 
tj’pe are described and their hormone output is given. 

3. Excretion of gonadotropin and of 17-ketosteroids in excess of the nor- 
mal for the age of the patients is common to aU, the gonadotropin output 
being equal to that found in many adults. 

4. In two cases a “pregnane derivative” was excreted instead of preg- 
nanediol. 

5. Possible reasons for the early awakening of a normal mechanism are 
discussed. 
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.AN EVALUATION OF THE URETHRAL SMEAR 
AS AN INDEX OF ANDROGENIC 
DEFICIENCY IN THE MALE 

EUGENE J. COHEN 

From the Department of Medicine,'- Cornell Uinversitu Medical College and 
the Nexo York Hospital, N^ew York City 

I N a communication to this Journal Andrews (1) suggested the use of 
urethral smears as an index of androgen deficiency in males. He re- 
ported that smears of the distal cells of the male urethra showed charac- 
teristic staining reactions with the Shorr stain (2) indicating the presence 
or absence of an androgen deficiency. The urethral cells of normal indi- 
viduals were said to appear as masses of cuboidal cells with rather pink 
staining cytoplasm and with very distinct brown nuclei. On the other hand, 
where an androgen deficiency was present the cytoplasm stained blue and 
the nuclei red. Where androgen therapy was given to correct a deficiency 
of this hormone, the staining reaction of the urethral smear was found to 
change, eventually becoming characteristic of the normal individual. Such 
findings, if confirmed, would indeed have much clinical diagnostic signifi- 
cance. We have undertaken a study of this technic with results which do 
not support the observations reported by Andrews. 

METHODS 

A urethral smear is taken by .spreading open the meatus and applying a 
dry slide to the inner moist surface. The slide is fixed immediately in a 
solution of equal parts of ether and 95% alcohol and then stained with the 
Shorr stain. We have found that if more than one to two seconds elapse 
between the talcing of the urethral smear and its fixation, a “dry smear” 
re.sults in which most cells will take a diffuse orange-red stain. This dis- 
tortion of the staining reaction by the drying of the smear before fixation 
can obviously lead to an erroneous interpretation of its cytology. 

Shorr (2) has described the use of a naixture of equal parts of glycerin 
and 95% alcohol for the prevention of drying of the vaginal secretion before 
fixation in certain cases in which very scant vaginal secretion is present. 
We have used such a glycerin-alcohol mixture for preparing urethral smears 
in the present study by the following procedures: 1. A drop of the mixture 
js spread thinly over the slide and this^ area applied several times to the 
inner lips of the meatus. 2. A drop of the mixture is placed in the meatus by 
means of a glass rod before applying a dry slide to this region. 3. A glass rod 
moistened with the mixture is introduced about one-fourth of an inch 

Received for publication Dec. 12, 1946. 
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within the meatus, the rod rotated three or four times, and the urethral 
cells thus obtained are spread on a slide. The smears obtained by these pro- 
cedures are promptly fixed in the ether-alcohol solution and stained in the 
usual manner. 

Fifteen normal and fifteen hypogonadal males were studied in this series. 

RESULTS 

iSTo significant difiTerences were observed in the staining reactions of the 
urethral smears of normal and hj^iogonadal subjects. In both groups a 
mixed cytological picture was obtained, the smears consisting of tj^iical 
cornified squamous cells and non-cornified cells of varnng shapes and sizes. 

• In the smear obtained by the direct application of the slide to the meatus 
according to the method of Andrews and fixed promptly, the non-cornified 
cells occupied the central area of the smear while the cornified cells were 
usuailj' distributed in the periphery. This suggested that the non-cornified 
cells had their origin in the moist urethral mucosa, while the cornified cells 
were largely derived from the mucocutaneous junction of the glans and 
mucosa. This was shown to be the case by the use of the glass rod technic 
in which the rod was moistened ndth the glycerin-alcohol mixture and ap- 
plied directly to the moist surface of the tirethra. Smears thus obtained 
were virtually devoid of cornified ceils. 

Smears taken bj^ any of the technics employed in this study consisted 
predominantlj' of non-cornified cells of a wide variety of shapes and sizes 
and with a cytoplasm which stained a bluish green. The}' included small 
cuboidal cells -ftith large nuclei and .small amounts of cytoplasm, somewhat 
larger round or oval cells -oith large nuclei containing chromatin granules, 
larger squamous cells with large vesiculated nuclei, and thin wafer-like 
squamous cells of large size containing small pyknotic nuclei. Except for 
the small cuboidal cells, and rarely, a few columnar cells, these non-cornified 
cells were counterparts of cells observed in the vaginal secretion. The corni- 
fied cells consisted of two t}’pes, a large flat squamous cell with a small 
pyknotic nucleus, and nondescript irregular cells frequently devoid of nuclei. 
The percentage of the various non-cornified cell tj'pes changed from day to 
day, and even on the same day in the same subject. These variations in cell 
tj'pes and the absence of detectable significant differences in the urethral 
smears of normal and h}'pogonadal males invalidate the diagnostic signifi- 
cance of the urethral smear as a measure of androgem’c hormone formation. 

In addition to the above study, two normal males were given 5 mg. of 
estrone sulfate (Premarin) daily for two weeks by mouth; following this, 
daily injections of 10,000 R.U. of estradiol benzoate were given to one 
subject for two weeks and to the other subject for three weeks without 
there being any significant changes in the urethral smear. In the latter sub- 




Fig. 1A. Urethral smear of a normal male C.E., age 34; urinaiy 17-ketosteroid excretion, 

14.3 mg./24 hrs. X600. 



Fig. IB. Urethral smear of the same subject C.E. after receiving 5 mg. of estrone ■ 
sulfate (Premarin) daily for two weeks by mouth and then daily injections of 10,000 
R.U. of a-estradiol benzoate for three weeks. X600. 




Fig. 2 a. Urethral smear of a hj^pogonadal male W.S., age 35; urinarj' 17-ketosteroid 
scretion, 7.0 mg./24 hrs. (values for normal males in this laboratory, 9-16 mg./24 hrs.). 
00 . 



®,.V • 



Fig. 2B. Urethral smear of the same subject W.S. after the oral administration of 20- 
30 mg. of methyl testosterone daily for 21 months resulting in an increase in size of the 
penis, increase in libido, potency and hair growth, all indicating adequate replacement 
therapy. xGOO. 
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Fig. 3. Urethral smear of a hj^pogonadal male E.K., age 47; urinary 
17-ketosteroid excretion, 3.1 mg./24 hrs. X600. 



Fig. 4. Urethral smear of a hypogonadal male W.M., age 42; urinary 
17-ketosteroid excretion, 2.1 mg./24 hrs. X600. 
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ject, semen analyses and measurements of urinarj' 17-ketosteroids were 
carried out. The amount of estrogen administered was found sufficient to 
produce an oligospermia, a marked change in the morphology' of the 
sperms, and a marked reduction in the volume of the ejaculate; the 17- 
ketosteroids were lowered from 14.3 mg. to 8.1 mg./24 hrs. at the end of the 
fourth week of estrogen therapy. 

CONCLUSIONS 

1. No significant differences are observed in the cjdological picture of the 
urethral smear of normal and hypogonadal males. 

2. Errors in interpretation of urethral smears may ari.se from drying of 
the smear prior to fixation. Procedures are described bj' which such drying 
can be prevented. 
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EFFECTS OF STEROID HORMONES UPON THE 
DEVELOPMENTAL SEPARATION OF THE 
PREPUCE FROM THE CLANS PENIS" 

L. J. WELLS AND CURTIS J. LUND 

Department of Anaioiny and Department of Ohstelrics and Gynecology, 
University of Minnesota, Minneapolis 

I T has been reported that by the tenth day after birth the normal separa- 
tion of the prepuce from the glans penis has become complete enough 
''to allow mechanical retraction without danger of a tear.”*’ However there 
are still those infants who are said to present clinical indications for circum- 
cision. From experimental studies in animals it would seem that in these 
infants such therapeutical agents as androgen might be as effective as 
cutting. 

In rodents, a developmental separation similar to the normal one of 
puberty may be induced experimentally by subjecting immature ground 
squirrels to subcutaneous injections of androgen (16). Similar observations 
in the rat and the mouse have been made (9, 14). It has also been found 
that in the rat the local application of androgen to the penis is followed by 
considerable growth of this organ (18). 

The first objective of the present study was to determine whether andro- 
gen applied to the prepuce of rodents would cause a separation of the 
foresldn without causing an extensive growth of the penis. The second 
objective was to determine whether steroid hormones given in tliisananner 
to infants would accomplish .the same purpose as circumcision without 
causing undesirable "side effects.” 

Received for publication December 5, 1946. 

® Aided by a grant from Ciba Pharmaceutical Products, Incorporated. The steroid 
hormones, Perandren and Di-ovocylin, were supplied by this firm through the courtesy of 
Ernst Oppenheimer, M.D. 

In the normal development and separation of the human prepuce, the embryonic 
primordium appears at about the 20-mm. stage (8). The primordium is a fold which 
consists of an outer sheet of ectoderm and an inner mass of mesoderm. As this fold en- 
larges it “flows” over the dorsum of the naked glans and eventually its right and left 
portions extend to the ventral aspect where they unite to produce the frenulum preputii. 
The epithelium of the prepuce fuses with that of the glans to form a solid layer, the so- 
called glandar lamella or balano-preputial lamella. Normal separation involves keratini- 
zation of this lamella and it begins about the sixth lunar month (2). Early manifestations 
are a desquamation near the tip of the glans and a formation of epithelial pearls at the 
site of the future collum glandis. Thereafter the keratinization proceeds from these points 
toward the center of the lamella. At birth the normal separation of the prepuce is still 

incomplete. 
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ANIMALS 

For the experiments in rodents the immature male ground squirrel 
(Citellus tridecemlineatus) was chosen. In this species the glans cannot be 
exposed manually until about the seventh month of postnatal life (De- 
cember). The experiments were performed during October and early iSTo- 
vember. 

A solution of testosterone propionate in propylene glycol was dropped 
on the prepuce by means of a blunted hj^podermic needle (gauge 20). The 
concentration of the solution was such that each drop contained 0.2 mg. 
(20 mg. per cc.). Beginning on October 8, each of four animals was ^ven 
one drop per day for a period of 27 days. 

It was observ'ed that on the fourth day of treatment there' was consider- 
able hypertrophy of the prepuce of each animal. On the seventh da}' the 
prepuce of one animal was large enough and free enough so that slight 
manual retraction exposed about half of the glans. Eventually the fore- 
skin of each animal could be easily and completely retracted, as in a normal 
adult (days 16, 19, 23, and 25). 


Table 1. Effects of Andbogex Ufox the REFEODucnvE Oegaxs of 
Geohxd Squieeels* 


Animals 

Body wt., 
Gm. 

"Weight of organs, mg. 

Penis ■ 

Seminal 

vesicles 

Prostate 

Control 

190 

109.1 

6,5 

3.0 

Experimental 

220 

187.6 

22.7 

9.2 

Experimental 

230 

199.0 

17.1 

9.2 


* For additional explanation, see text. 


On November 9, thirty-two days after the initial treatment and five 
days after the last, two of the experimental animals and one untreated 
control were autopsied. The data obtained at autops}' (Table 1) indicate 
that the androgen had caused growth of the penis, seminal vesicles and 
prostate. Yet all of these organs were much smaller than those of normal 
adult males. Stated differently, the weight of the organs of the experimen- 
tal animals suggests that only a small amount of the androgen had entered 
the blood stream. .As additional support for this riew, data from an earlier 
paper maj’ be cited: in 38 normal immature males the average weight of the 
seminal vesicles was 11.6 mg., while in 3 immature males receiring sub- 
cutaneous injections of testosterone propionate the average weight was 
590.8 mg, (0.5 mg. of hormone per day for periods of 18 to 22 days) (17). 
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During the several periods of study, all normal "mature” males born at 
a local hospital were used. These infants remained in the hospital through- 
out the period of treatment. 

1 he procedure was as follows. On the da}'^ of birth the prepuce was care- 
fully retracted manually so that not a single adhesion would be broken.' 
The greatest transverse diameter of the glans thus exposed was measured 
by means of calipers which were graduated to tenths of a millimeter. 
Usuall}'^ treatment was begun on the daj'' of birth and continued dailj'^ for 
^"arious periods of time. The nurses were instructed not to retract the pre- 
puce of any baby in the hospital. 

It did not seem worth while to obtain data on the length and diameter 
of the penis since at aLy time the dimensions would depend upon the 
amount of blood in this erectile organ. Also, since spontaneous erections 
were observed in several of the controls at the time when the diaper was 
being changed, it was decided not to keep a record of the number of erec- 
tions per baby. 

The usual method of treatment was for one of the authors (L.J.W.) 1) to 
wrap the prepuce looselj’- around the mouth of a hypodermic syringe (0.25 
cc.), 2) to press the plunger until 0.05 cc. of the solution of hormone had 
entered the space between prepuce and glans (frequently it also entered 
the urethra), 3) to remove the syringe and then use two fingers and thumb 
for spreading the solution over the entire prepuce and 4) to allow about a 
minute for partial evaporation of the solvent before permitting the prepuce 
to touch the diaper. When the treatments were made twice daily, thej'^ were 
spaced about 12 hours apart. 

A second method was used onlj'- in the case of nine infants (Group D, Ta- 
ble 3). Nurses were instructed to use a calibrated medicine dropper which 
delivered 44 drops per cc. They were also told to let one drop fall upon the 
prepuce at the time of each feeding. In order to minimize the chances of 
error, they were asked to treat all male infants in the hospital until further 
notice. 

Usually on the day after the last application, the prepuce of each infant 
was retracted by one of the authors (C.L.) and the glans penis was meas- 
ured by the other (L.J.W.) . With respect to procedure, the prepuce was 
retracted manually as far as possible without tearing adhesions (if present) 
and the greatest transverse diameter of the portion of glans in view was 
measured and recorded. Then the tip of a closed hemostat was placed in 
the space between prepuce and glans and the foreskin was gently stretched 
by opening the jaws of the instrument. If, because of adhesions, it was still 
impossible to complete the retraction manually without causing trauma, 
such adhesions were broken by means of a probe. Finally, as soon as the 
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retraction had been completed, the glans 'ivas returned to its sheath. 

Regarding the controls, it may be noted that in all except four of them 
(71%) a complete retraction was accomplished without cutting (Table 2). 
That this was possible in certain controls is e\ddence against the notion that 
a firm union of glans and prepuce at birth is a reliable indication for circum- 
cision (Infants 2, 3, 7, 10,' 11 and 12). At the time of retraction by means 
of instruments, exactl}’’ half of the controls showed adhesions that were 
quite firm. TiTien bleeding occurred after adhesions had been broken, there 


T.^ble 2. Observations ix Intaxts (Control Series) 


In- 

fants 

Blank 

appli- 

cation-s 

(days)* 

.4ge at 
retrac- 
tion 
(da3-s) 

Bodj’ weight 
(gm.) 

Glans free 
of adhesions 
(diameter, mm.) 

PiCtractioD 
by means of 
hemostat 
and probe 

Adhe- 

.cions’' 

Bleeding 

after 

breaking 

adhe- 

sions 

At 

birth 

.A.t 

retrac- 

tion 

At 

birth 

-At 

retrac- 

tion 

1 

20 P 

32 

2837 

3574 

3. .5 

5.0 

Complete 

-f-r 

0 

2 

0 

28 

3603 

4057 

0.0 

3.8 

Complete 


0 

3 

0 

24 

2894 

2997 

0.0 

4.0 

Complete 

a- 

0 

4 

0 

18 

3.348 

.3433 

5.7 

7.5 

Complete 



0 

0 

18 

3660 

3774 

0.0 

0.0 

Partial 


-7- 

6 

0 

17 

3221 

.3206 

2.9 

4.1 

Complete 

-f"f' 


7 

0 

17 

3632 

3916 

0.0 

1.8 

Complete 

-f-f- 

-f- 

8 

14 P 

1.5 

3376 

3376 

0.0 

0.0 

Contraindicated 


-P 

9 

0 

15 

2497 

2951 

1 .5 

3.6 

Contraindicated 

-p-f+ 

-f 

to 

13 P 

14 

3859 

3859 

0.0 

1.3 

Complete 

-r “f-r 

-P 

11 

12 S 

13 

.3462 

3462 

0.0 

4.0 

Complete 


-P 

12 

0 

12, 

3860 

3774 

0.0 

3.6 

Complete 


0 

13 

0 

12 

3539 

3617 

3.0 

3.4 

Complete 


0 

14 

0 

8 

2922 

2951 

0.0 

0.0 

Contraindicated 

-h-r-r 



* Propylene glycol (P) or sesame oil (S). 

*' + ++I quite firm; ++, moderately firm; -f-, slightly firm. 


was generally a single drop of blood which came from the region of the 
frenulum. In Infant 5, the bleeding began as soon as the jaws of the hemo- 
stat had been spread to 3.7 mm. and the retraction was not completed be- 
cause the prepuce was so thin and unjdelding. In Infants 8 and 14, a spread 
of 3.5 mm. caused bleeding, while in Infant 9, a spread of 6.0 mm. caused it. 

In the experimental series (Table 3), complete retraction was po.¥.?ible in 
22 of the 27 cases (81%). Five of the infants showed no adhesions. Of 
those haAnng adhesions, Infant 36 was the onlj' one in whom they were quite 
firm. It would seem, then, that one effect of the hormones wa.s a softening 
of the adhesions. In most cases as .soon as the hemostat had been spread 
and the prepuce had been pulled back as far as possible without tearing, a 
ring of smegma was observed at the junction of prepuce and glan.«. Doubt- 
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Tablk 3. Obskuvations in Infants (Expeeimental-Seiues) 




Appli- 
cation 
of hor- 
mones 
(days) 


Age at 
retrac- 
tion 
(days) 


Gians free 
Body weight of adhesions 
(gm.) (diameter, 

mm.) 


At 

birth 


At 

retrac- 

tion 


At 

birth 


At 

retrac- 

tion 


Eetraction 
bj’^ means of 
hemostat 
and probe 


Adhe- 

sions® 


Bleeding 

after 

breaking 

adhe- 

sions 


Androgen in -propylene glyeol, one appliealion per day {1.0 mg. daily) 


15 

25 

26 

3036 

3291 

0.0 

7.3 

Complete 

0 

0 

16 

23 

27 

3447 

4001 

0.0 

2.5 

Complete 

+ 

+ 

17 

20 

21 

3774 

3887 

2.4 

12.6 

Complete 

0 

0 

18 

20 

Androgen 

25 2781 3036 4.1 7.2 Complete + 

m propylene glycol, two applications per day {2.0 mg. daihj) 

0 

19 

17 

23 

3348 

3603 

0.0 

3.4 

Almost complete 0 

0 

20 

17 

22 

3802 

4129 

0.0 

12.6 

Complete 

+ 

0 

21 

16 

17 

3830 

3774 

0.0 

5.0 

Complete 

+ 

+ 

22 

15 

16 

3334 

3603 

0.0 

4.7 

Complete 

+ + 

+ 

23 

14 

15 

3518 

3660 

2.0 , 

6.5 

Almost complete + 

0 

24 

13 14 4731 4540 4.0 7.0 Complete 

Androgen in sesame oil, two applications per day {2.5 mg. daily) 

. "J* 

0 

25 

14 

15 

2873 

3235 

5.7 

9.0 

Complete 

+ 

0 

26 

13 

14 

3646 

3745 

2.7 

13.5 

Complete 

0 

0 

27 

13 

14 

3873 

4001 

0.0 

9.2 

Complete 

+ 

0 

28 

12 

13 

3901 

3916 

2.7 

5.7 

Complete 

+ 

+ 

29 

12 

13 

3462 

3405 

0.0 

9.0 

Complete 

0 

0 

30 

10 

11 

3008 

3036 

0.0 

3.0 

Complete 

+ 

+ 

Androgen in propylene glycol, six applications 

{drops) 

per day {3.0 mg. daily) 


31 

13 

24 

3547 

3916 

0.0 

5.6 

Partial 

++ 

+ 

32 

13 

21 

3121 

3178 

0.0 

7.1 

Complete 

+ 

0 

33 

12 

28 

3235 

3405 

0.0 

6.0 

Complete 

++ 

+ 

34 

12 

23 

3689 

3887 

0.0 

2.3 

Partial 

++ 

+ 

35 

12 

22 

2922 

3234 

0.0 

4.8 

Complete 

+ 

0 

36 

12 

22 

3405 

3376 

0.0 

3.5 

Contraindicated 

+++ 


37 

12 

21 

3192 

3674 

0.0 

5.9 

Complete 

+ 

+ ' 

38 

12 

17 

3121 

3163 

0.0 

4.0 

Complete 

+ 

0 

39 

8 30 

Estrogen in 

3348 3745 2.3 

sesame oil, two applications 

6.2 Complete 

per day {0.5 mg. daily) 

+ 

+ 

40 

8 

9 

3972 

3603 

2.3 

5.8 

Complete 

+ 

+ 

41 

6 

7 

3405 

3178 

2.3 

2.5 

Complete 

+ 

0 


a. +-I-+, quite .firm; -f +, moderately firm; +, slightly firm. 


less this material must have originated from the breakdown (cornification) 

of'the distal portion of the glandar lamella.'^ 

Eetraction was easiest in the infants of Group A. While it seemed that 
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the glans was somewhat larger than that of controls, the prepuce was so 
large and pliable that there was little difficulty in completing the retrac- 
tion. In Infants 15 and 17, the retraction was readily completed mthout 
instruments. These observations suggest that the application of 1.0 mg. 
once daily for three Aveeks is more effective than the application of 1 .25 mg. 
tAA'ice daily for two weeks (Groups A and C). 

In Groups B and C, it seemed that the glans had grown as rapidly as the 
prepuce.. From the standpoint of retraction, this growth of the glans was 
undesirable. In fact, in Infants 19 and 2.3, it Avas decided not to try to com- 
plete the retraction because the glans Avas disproportionately large in com- 
parison with the prepuce. 

Yet the growth of the penis had not been unde.sirably rapid. Infants 18 
and 20 were observed again on the 36th and 39th day after birth, re.spec- 
tively, and it AA'as noted that the penis was not undesirably large. 

From memory and general impre.ssion, the frequency of erections in the 
experimental series was about the same as that in the control series. Infant 
22, hoAvever, Avas exceptional in that his penis became erected nearly every 
time an application Avas made. 

In Group D the treatments AS'ere begun at birth but were discontinued 
several days before the retraction. The data would seem to indicate that 
applying 3.0 mg. per day for two weeks was less effective than applying 1.0 
mg. per day for three weeks (Groups D and A). However in Group D it is 
possible that the effects of treatment had di.sappeared in part during the 
interval of non-treatment. Certainly at the time of retraction the glans was 
not disproportionately large. 

Estrogen also caused a loosening of adhesions but failed to cause any 
detectable growth of the penis (Group E) , Only one control showed adhe- 
.sions that AA'cre slightly firm and this control was 26 days of age (Infant 3), 
Presumably the e.strogen acted by causing groAvth and cornification of the 
balano-preputial epithelium. In this connection it may be mentioned that 
Avhen estrogen acts in this manner upon the vaginal epithelium of imma- 
ture rats it causes the developmental opening of the Amgina (1), 

DISCUS.SION 

The question arises as to Avhy the androgen induced a complete separa- 
tion of the prepuce in only tAventy per cent of the infants of Groups A to D 
(Infants 1.5, 17, 19, 26 and 29). YTiile the data are not adequate to permit 
a definite ansAver, they suggest that the main factor Avas the relatiA'ely .short 
periods of treatment. Certainly in the seven infants who received treatment 
for periods of 16 to 25 days there was an absence of adhe.sions in a much 
higher percentage of cases (43%). It may be recalled that in the indiA-idual 
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experimental animals the disappearance of adhesions occurred on days 16 
19, 23 and 25. . - ’ 

Ihe data also suggest that applying androgen in sesame oil was equally 
as effective as applying it in propylene glycol. In appraising the relative ef- 
fectiveness of these methods, two important variables must be kept in 
mind, namely, the number of applications and the quantity of hormone. 

Absence of marked growth of the penis suggests that a ]'elati'\'e]y small 
quantity of the androgen had entered the circulation. Doubtless only a 
small quantity of the estrogen had entered it. Consequently it is reasonable 
to suppose that these steroid hormones had not caused any undesirable ef- 
fects upon skeleton and internal reproductive organs.'^ 

It is not the purpose of this paper to discuss the controversial problem of 
eircumcision. The physician who more or less routinely practices this pro- 
cedure would not find the use of androgen especially helpful. On the other 
hand we do not subscribe to such routine and our opinion is shared bj'’ 
many clinicians. There are two distinct purposes of circumcision. One is to 
permit complete retraction of the prepuce and the other is to remove part 
of an excessively long prepuce. We have no evidence that androgen affects 
the length of the prepuce but it does reduce the adhesions which commonl}’' 
hinder noianal retraction. It was possible to retract the foresldns of all 
treated babies in groups A, B and C satisfactorily, j-^et it was not possible in 
29 per cent of a control group of comparable size. 

Two difficulties arise when this method is applied clinically. The first of 
these is time. The data suggest that treatmejit for 20 to 25 days produced 
better results than did shorter periods of treatment. Rarelj'' do newborn 
infants remain in the hospital for more than 10-15 days at present. Wliile 
it might be possible to continue such treatments in the home, our data sug- 
gest that sldll and care in the topical application are of considerable im- 
portance.'' The second difficulty, of minor importance, was the tendency of 


“ Any notion that oiiv treatment of these infants might have led to premature develop- 
ment of the skeleton deserves little more than passing attention. The fetus is normally 
exposed to those estrogenic and androgenic substances which are in the fluids of preg- 
nancy (4, 6). Also the quantity of hormone and the duration of treatment were negligible 
in compiirison with those which have been reported to accelerate the development of the 
skeleton (10) (cf. effects of gonadotropin) (3). Nor is there reason to suspect that our 
treatments caused permanent effects upon spermatogenesis. IVhile steroid hormones 
may inhibit spermatogenesis by acting upon the anterior hypophj^sis (12), the effects 
are- reported to be more or less temporary (7, 11, 19). In 1942 Moore and Morgan con- 
cluded that “The effects of androgens upon the testis" remain an open question” (13). 
Subsequently it has been reported that in hypophysectomized animals the injection of 
androgen will maintain spermatogenesis (5), will restore spermatogenesis (15) and nail 
even induce the precocious formation of spermatozoa (17). 

d It is likely that androgen in the form of an ointment could be satisfactorily applied 
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the glans to enlarge. 1i\Tiile this was of no clinical significance it did tend 
to offset some of the advantages obtained by the reduction of adhesions. 

Finally, the direct application of androgen is apparently of limited value 
in those very infants.who present clinical indications for circumcision. 

SUMMARY 

The topical application of testosterone propionate to the prepuce of 
immature ground squirrels induced a developmental separation of the 
prepuce from the glans penis. This treatment caused only slight growth of 
such accessory reproductive organs as the penis, the .seminal ve.sicles and 
the prostate. 

Similar treatment of infants caused a complete separation of the prepuce 
in 5 of the 25 cases (20%). In most of the other cases this treatment led to a 
softening of those adhesions which commonlj' hinder the normal retraction 
of the foreskin. Likewise the topical application of estradiol diprbpionate 
was followed by a loosening of such adhesions. These steroid hormones did 
not cause anj' undesirable “side effects.” 
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EXCRETION OF IT-KETOSTEROIDS IN 
ANKYLOSING SPONDYLARTHRITIS 
AND IN RHEUMATOID ARTHRITIS: 
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B ecause of the peculiar sex distribution of various tj'pes of arthritis 
a study of the urinary 17-ketosteroid excretion was made. No study of 
this tjT^e has previously been reported in arthritic patients. It has long 
been observed clinically that in ankylosing .spondylarthritis (jMarie- 
Strumpell type) there is a great preponderance of males over females. “The 
highe.st incidence of females recorded has been 10 per cent” (1). In rheu- 
matoid arthritis, there is a. less marked but important preponderance in 
incidence of the disease in females over males; “Females are much more 
frequentlj’’ affected (3:1) than males” (3). In studies of folhcle-stimulating- 
hormone excretion in women under 40 years of age with rheumatoid 
arthritis Sjovall recently concluded that 21 per cent showed ovarian in- 
sufficiency (6). 

The 17-ketosteroid.s are a group of compounds which form the metabolic 
end-products of steroids originating in the adrenal cortex of the female and 
in both the adrenal cortex and the gonads of the male. Normall}^ approxi- 
mately 90 per cent consists of androsterone and its inactive isomer, 
3-hydroxy-etiocholanone, the remainder being mostly dehydro-iso-andro- 
sterone which is weakly effective as a male sex hormone. The excretion in 
normal males varies between 8 and 28 milligrams in 24 hours, average, 14 
milligrams; in normal females the limits are 5 to 18 milligrams in 24 hours, 
average, 9 to 10 milligrams (4). The excretion of 1 7-ketosteroids is lowered 
in Addison’s' di.sea.se and in hjqiothjToidism and moderately increa.sed in 
hirsutism of females, in masculinizing ovarian tumors, and in Cu.shing’s 
syndrome. It is, in general, greatly increased in hjiierpla-sia and in carci- 
noma of the adrenal cortex where excretion values can rise to more than 
300 milligrams in 24 hours, although exceptions to this have been noted 
( 2 ). ■ 

In our series of 13 ca.ses of ankylosing .spond 3 ’larthritis all patients were 
males, and all showed characteristic x-ray changes in the spine; several 
also showed some changes in the hips. The small joints of the extremitie.s 
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were not affected in tlieSc patients. In tliis group 10 cases were active, 1 
questionably active, and 2 inactive as judged by sedimentation rate and 
physical findings. The average age for the group was 39.4 years, range, 25 
to 43 years. The average duration of symptoms was 10.6 years, range, 3 to 
26 years. Two patients had received previous x-ray therapy. 

In our series of 1 1 cases of rheumatoid arthriiis all patients were females, 
and the disease was limited principall 3 ^ to the joinj.s of ihe extremities. In 
this group the average age was 40.4 years, range, 25 to 52 years. Eight of 



the 11 patients were receiAung chrysotherapy at the time the determina- 
tions were made. Ten of the 11 cases were active as judged by sedimenta- 
tion rate and physical findings, and the average duration of symptoms was 
5 years. 

METHOD 

The method used by us was an adaptation of that of Robbie and Gibson 
(5). Twenty-four-hour specimens of urine Avere collected and the volume 
measured. To 250 cc. of urine were added 25 cc. of concentrated hydro- 
chloric acid and the mixture boiled at a reflux for 7 minutes. After cooling, 
60 cc. of carbon tetrachloride were added and the boiling continued on a 
water bath for 10 minutes. The carbon tetrachloride layer was washed 
twice with water, tAvice with 10 per cent sodium hydroxide, and again with 
water until neutral. After evaporation in vacuo the residue was taken up in 
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10 cc. of absolute alcohol. For the colorimetric .measurement, 1 cc. of the 
extract solution was added to 4 cc. of 95 per cent alcohol, 1 cc. of 2 per cent 
m-dinitrobenzene in absolute alcohol, and 1 cc. of 15 per cent aqueous 
potas.sium hydroxide. The color was read after 90 minutes in a Klett- 
Summerson colorimeter and compared with a standard prepared from 
crystalline androsterone. Blanks were run to correct for urinarj' pigment-s 
and for the m-dinitrobenzene color. The 17-ketosteroid excretion was then 
computed for the total 24-hour volume. Values obtained by this method 



FEMALE PATIEHTS WITH RHEUMATOID ARTHRITIS 
Fig. 2 

show excretion of normal adult males varies between 8 and 28 milligrams 
in 24 hours, average, 14 milligi-ams: for normal females the limits are 5 to 
8 milligrams in 24 hours, average 9 to 10 milligi-ams. 

RESULTS 

Figure 1 shows the urinary excretion of 17-ketosteroids in 13 patients 
with ankj'losing spondylarthritis. It is seen that the range is from 19.2 
milligrams to 43.7 milligrams in 24 hours, the average for the group, 27.3 
mg. The 17-ketosteroid levels in this series group themselves around the 
upper limit of normal for males. 

Figure 2 shows the urinaiy excretion of 17-ketosteroids in 11 female 
patients with rheumatoid arthritis. The range in this group is from 3.5 to 
21.6 milligrams in 24 houns, average, 12.8 milligrams. The 17-ketosteroid 
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levels for these patients are scattered through the normal range for fe- 
males. 

' A subsequent report will present results of 17-ketosteroid determinations 
in patients with spondylarthritis during and after treatment with x-ray and 
in patients with rheumatoid arthritis after clnysotherapy. Similar deter- 
minations are being made on patients with gout and on males with rheu- 
matoid arthritis, and attempts will be made to fractionate the ketosteroids 
when their levels are elevated. 


CONCLUSIONS 

The urinary excretion of 17-ketosteroids in 13 male patients with anky- 
losing spond 3 darthritis (Marie-Striimpell type) averaged 27.3 milligrams in 
24 hours as compared with an average of 14 milligrams for normal males. 
In 11 females with rheumatoid arthritis the a^'erage urinaiy excretion of 
17-ketosteroids was 12.8 mg. as compared with an average value of 10 mg. 
for normal females. Thus there seems to be a trend to greater excretion of 
17-ketosteroids in ank 3 dosing spond 3 darthritis, a disease largely confined to 
males; whereas, in t 3 'pical polyarticular rheumatoid arthritis in females, 
this tendenc 3 '’ is not demonstrated. 
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INSULIN REGULATION IN ONE HUNDRED' 
AND TWENTY-SIX DIABETIC CHILDREN* 

HERMAN 0. MOSENTHAL and ALBERT P: ROSEN 

New York City 

T his report concerns 126 campers during July and August, 1946, at 
Camp N 3 'da, the summer camp for diabetic cMldren conducted by the 
New York Diabetes Association. Each child remained four weeks. The in- 
sulin dosage of the precamp treatment was maintained unless the precamp 
insulin did not control the diabetes or more than morning and evening in- 
jections of insulin were scheduled. YTien the tjT^e of insulin was changed, 
the first shift was made to the 1 part P and 2 parts R — advocated by 

Table I. Types of iNSULm Advised by Clinics and Pp.ivate Physicians fop. the 126 
Children Before They Were Admitted to the C.iaip and Modifications Found 
Advantageous While at Camp (When Changes Were M.ade Preference Was 
Given to the 1 Part P to 2 Parts Tl Minture) 


Insulin 

No. cases 
precamp 

No. cases 
oh 

discharge 

No. cases changed- 
after 3 to 4 weeks 
at camp 

P 

26 

27 

1 more 

R 

14 

0 

14 less 

G 

10 

10 

no change 

separate injections; P & R 

44 

28 

16 less 

mixtures: P & R 

25 

54 

29 more 

separate injections; P & G 

4 

4 

no change 

separate injections: R & G 

2 

2 

no change 

none 

1 

1 

no change 


Colwell (1) as the most nearly universaUj'^ applicable insulin. Consequentl}', 
our discharge t 3 T)es of insulin are weighted in favor of the l-to-2 mixture. 

The standards of diabetes control at Camp N 3 ’^da were a sugar free urine 
and the avoidance of hypogtycemic reactions. These objectives were 
achieved in nearly all children for most of their sta 3 ’'. The in.sulin admin- 
istered at the end of three or four weeks represents the insulin that was 
finall 3 ’ considered successful in controlling the diabetes under camp condi- 
tions of diet and exercise. 

Received for publication November 22, 19-16. 

* In this presentation, protamine zinc insulin is designated by the letter “P,” unniodi- 
lied (regular) and crj'stalline insulin by “R,” globin insulin ivith zinc by '‘G." From 
Camp NYD.A. conducted by the New York Diabetes Association, Inc. 
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A summary of the admission and the discliarge insulins is given in Table 
I. Seveial conclusions from tliis tabic arc obvious. P or G as the only in- 
sulin used was satisfastory in many cases. II alone was a failure in every 
cliild receiving this insulin. Separate injections of P and R were not as 
successful as the mixtures of P and R. Mixtures of P and R proved ac- 
ceptable in nearlj^ all instances when shifts in the type of insulin were 
deemed necessary, though in two cases a change to P alone from the P and 
R mixtures proved to be advantageous. As mentioned above, the mixtures 
of P and R were immediately resorted to for modification of the kind of 
insulin, wliich accounts for the large increase in this type of insulin on 
discharge. The administration of G and R, and of G and P, gave good re- 
sults in a few instances. However, the disadvantage of two injections 
instead of one has to be taken into consideration. 

Protamine Zinz Insulin as the Sole Insulin 

On admission, 26 children received P, and no other insulin (Table II)- 
In 14, the dose was above 30 units and in 6, above 40. It was considered 
expedient to shift from P to the l-to-2 mixture in onlj’- 4 instances. This is 
remarkable because it has been stated over and over again that compara- 
tively few diabetics do well on P alone, and, as stated recentlj’- b}'- Palmer, (2) 
scarcely ever when the dose exceeds 30 units. 

An accentuation of the immediately preceding statements is found in 
Table III which shows that several cases gave evidence of better control 
of their diabetes with P alone than with combinations of P and R. After 
several weeks’ observation a combination of Tables II and III showed that 
the level of the P dose had not changed a great deal since 14 children were 
receiving more than 30 units and 6, more than 40, the identical numbers for 
the higher doses of P as on admission. 

Probably there could have been many more patients successfully man- 
aged with P alone, but as stated pre\dously, in making sliifts of the type of 
insulin, the 1-part P to 2-parts R insulin was resorted to in routine fashion. 

Unmodified (or Crystalline) Insulin as the Sole Insulin 

There were 14 children receiving R as the only insulin according to their 
precamp record (Table IV). The doses varied from 5 to 70 units by single oi 
multiple injections. When injections were given more often than twice a 
day (before bregkf ast and supper) then other types of insulin calling for the 
administration of one daily dose were substituted. Also, when R alone 
proved to be unsatisfactory for the control of the diabetes, changes were 
made. The final I’esult was, as may be noted in Table IV, that R as the 
sole insulin was rejected in every instance, and other forms of insulin 
proved to be more suitable for the campeis. 
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TahlkTV. Cases Receiving R Only on Admission. It Was Found Advisable 
TO Change the Type op Insulin in Each of These 14 Children 


Total R units 
precainj) 


Replaced at camp by 


R 5 units 

P 10 units 


R 15 

1 to 2 mixture* 

18 units 

R 15 

1 to 2 mixture 

15 units 

R 20 

1 to 2 mixture 

24 units 

R2G 

1 to 2 mixture 

24 units 

R27 

1 to 2 mixture 

18 units ■ 

R35 

Rl5 P 10 mixture 

25 units 

R42 

1 to 2 mixture 

30 units 

R42 

1 to 2 mixture 

30 units 

R55 

1 to 2 mixture 

42 units 

R GO 

1 to 2 mixture 

42 units 

R 60 

1 to 2 mixture 

52 units 

R G5 

1 to 2 mixture 

42 units 

R70 

1 to '2 mixture 

48 units 


* 1 to 2 mixture is a mixture containing 1 part P to 2 parts R, 


Table V. 16 Cases Receiving G on Admission to the Camp. In Not a 
Single Instance Was It Found Necessary to Ciii^NGE the 

Type of Insulin 


Total G units Modification in 

precamp 3 to 4 weeks 




G 12 units 


G 12 units 



G 13 


G32 



G20 


G 5 



G30 


G26 



G40 


G36 



G40 


G37 



G 50 


G 40 



G 52 • 


G 46 



G 60 


G 45 



G 60 


G 66 

G 10 

P 40 

separate injections 

G 12 

P 30 separate injections 

G2S 

P 16 

separate injections 

G26 

P 18 separate injections 

G 36 

P 20 

separate injections 

G 14 

P 36 separate injections 

G 36 

P 54 

separate injections 

G 20 

P 30 separate injections. 

G 20 

RIO 

separate injections 

G 30 

R 9 separate injections 

G 34 

R14 

separate injections 

G 35 

R 16 separate injections 
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Globin Insulin with Zinc 

16 cases recei-vung G on admission (Table V) were continued on the same 
insulin throughout their stay at camp. The control of the diabetes with G 
was so satisfastory that we felt it would be worth a more extended trial 
when other insulins proved inadequate. However, we had committed our- 
selves to give 1 part P to 2 parts B, mixture, and did not deem it wise to 
switch policies during the two-month period. The more erfensive use of 
G may be taken up in a subsequent sesaon of the Camp. The diet regime 
with snacks between breakfast and lunch, between lunch and dinner, and 
at bedtime, besides the three regular meals, is probably a sj-stem of feeding 
particularly adapted to the use of G, and for that matter to the require- 
ments of the 1 part P, 2 parts R mixture, which has an effect a good deal 
hke G. 

Combinations of P and R 

P and R in combination are administered by three methods: by separate 
injections, by set mixtures in which the P and R are mixed in a stock \'ial, 
and by mixing the P and R in the syringe just before injection which may 
be given the name "adjustable mixture.” 

R and P by Separate Injections 

There were 44 children, more than a third, on such a schedule, on admis- 
sion to the camp. This indicates the popularity of using insulin in this way. 
The amount of insulin given varied enormously. The smallest dose was 
R 7-P 6, the largest, R 46-P 70. Under camp conditions, this mode of 
administering insulin was not very successful, as can be gathered from the 
fact that out of 44 diabetics, this type of insulin therapy was discontinued 
in 16 (Table I). 

Set Insulin Mixtures 

Precamp procedures included only 4 of these, two on a mixture of 1 part 
P to 2 parts R, and two on 7 parts P to 10 parts R. These four cases con- 
tinued on the same mixture throughout their stay at camp. When other 
forms of insulin proved unsatisfactorj* for any reason, transfer was made to 
a mixture of 1 part P to 2 parts R. This is the proportion advocated bj’ 
Colwell (1) as the most universally applicable combination of P and R, so 
that there were 29 children recemng tWs tj*pe of insulin after 3 to 4 weeks' 
stay at camp (Table VI), 

Adjustable Mixtures of P and R 

These mixtures, made in one sxTinge, were used hy 21 children on admis- 
sion to the camp. It may be the mechanical difficulty of measuring two 
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insulins in one sju’inge that accounts for this comparatively small number. 
In our experience, the combination of the two insulins in one syringe was a 
much more satisfastory method of dispensing insulin than when P and R 
were given separate injections. A i.otal of 11 cases receiving separate 
injections on admission to the camp were benefited b}^ changing over to 
adjustable mixtures. In all, there were 25 cases receiving adjustable mix- 
tures after 3 to 4 weeks’ sojourn at Camp Nyda. Of these, the highest total 
units was 74, the lowest IS. 


Taulic VI.' Casks on Set Insulin Mixtuuks Afi’er Being at Cajip and 
THE Type of Insulin Replaced 


No. of cases 

4 set insulin mixtures on admission 

12 replacing R alone 

4 replacing P alone 

5 replacing adjustable mixtures 

4 replacing separate injections of P and R 

29 Total on sot mixtures after 3 to 4 weeks at camp 


The proportion of P to R in these adjustable mixtures is of interest, since 
it has often been stated that the amount of P cannot exceed that of R, and 
prove to be of value. However, in many instances, an excess of P over R 
proved valuable both under home and camp conditions. (See Table VII.) 

Table VII. Cases Receiving Adjustable Mixtures in AVhich P Exceeded R Either 
ON Admission or After Stay at Camp. This by Some Has Been Considered a Use- 
less Procedure, But It Apparently' Has a '\^''idb Application. In None of the 
Instances Was the Dose of Insulin So Small that the Proportion of P to R 

Was a Matter of Indifference 


Units of P and R 
mixed in syringe 


Total units 


Units excess 
P over R 


p 

24 

R 

14 

p 

25 

R 

10 

p 

28 

R 

18 

p 

30 

R 

10 

p 

31 

R 

10 

p 

32 

R 

29 

p 

32 

R 

20 

p 

42 

R 

15 

p-l 

45 

R 

15 

p 

46 

R 

20 

p 

80 

R 

24 


38 units 

35 

4G 

40 

41 
61 
52 
57 
60 
66 

104 


10 units 
15 
10 
20 
21 
3 
12 
27 
30 
26 
56 
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SUjMMABY AND CONCLUSIONS 

The insulin regulation of 126 diabetic children was studied at Camp 
Nyda during July and August, 1946. 

Of the three types of insulin, R, P, and G, when given as the sole insulin, 
only P and G were satisfactorj’-; in many instances R was a distinct failure. 
The large doses of P alone, applicable in some instances, are noteworthy; 
on discharge from the camp 14 children were recehung more than 30 units 
of P only, and 6 were recemng more than 40 units. 

P and R by separate injections had to be replaced by other forms of in- 
sulin in many cases. Besides the disadvantage of a double injection, this 
form of insulin therapy proved less satisfactory’- than the insulin mixtures 
made in one syringe. 

Insulin mixtures of P and R prepared in one sywinge proved effective. 
MTiere insulin, changes were believed adidsable, the routine switch was 
made to a mixture of 1 part P to 2 parts R advocated by ColweU as the 
most generally applicable insuhn. However, we believe that G would have 
yielded equally good results. Although the idea that P should not exceed 
the amount of R in one-.syringe mixtures is prevalent, it was shown that 
on an empirical basis, P was often greater in amount than R for optimal 
results. 
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THYROTOXICOSIS COMPLICATED BY SEVERE 
lODISM: PREPARATION FOR SURGERY 
WITH PROPYL-THIOURACIL 

EDWARD A. NEWMAN and PHILIP H. ROSS 

From the Medical Service of Dr. William Brains, Michael Reese 
Hospital, Chicago, Illinois 

AS commonly used in the preoperative management of tli 3 Totoxicosis, 
jL \ Lugol’s solution is generally considered to have no harmful potential- 
ities. Few instances of severe toxic reactions to tliis drug are reported in 
the literature. With the exception of two cases in a series reported by 
Barker and Wood (3) in 1940, all tlie reported episodes were mild to mod- 
erate in degree. As further evidence that Lugol’s solution even in small 
doses may, on occasion, be a dangerously toxic drug, a case of almost fatal 
poisoning is here presented. 

Case Report: H.B., a iiegrcss, age 22, was admitted to the medical ser^’^ce on Maj’’ 4, 
1946, with the classical complaints of hyperth 3 ’Toidism. Her sj^mptoms were nervousness, 
insomnia, marked fatigabilit.v and irritability, loss of weight despite an excellent appe- 
tite, intermittent diarrhea, and intolerance to heat with excessive perspiration. She had 
■noted a mass in the neck, graduallj'- increasing in size, associated vdth some difficulty in 
swallowing, and shortness of breath after mild exercise. In addition, her menses, which 
had been regular since their onset at the age of thirteen, had become markedty irregular 
in the past two j^ears. 

Most sjunptoras were of one j’^ear’s duration and progressing in severity, but the loss 
of weight was most marked in the preceding three months, during wdiich time the patient 
estimated that she lost 60 lbs. She had been quite obese, weighing 235 lbs. ilt one time. 
On admission her weight was 165 lbs. She had received no pre\dous medical care for this 
condition. 

Physical examination revealed a well-developed and well-nourished patient, some- 
what nervous, but not acutely ill. Bilateral exophthalmos was present, with definite lid 
lag and some difficulty of convergence of the eyes. The thju-oid gland was enlarged bi- 
laterally, soft and not nodular. No bruits were heard over the gland. 

Examination of the heart revealed a thrusting apex beat, but no thrills were palpated. 
A grade 2 systolic murmur was heard best at the apex, and was transmitted to the left 
axilla. Fluoroscopy gave evidence of hj'pertrophy of the left ventricle. 

' The lungs were normal to percussion and auscultation. The abdomen was entirely 
normal; liver and spleen were not palpable. The extremities showed only a fine tremor 
of the hands, which were moist and warm. In view of the history and findings, a diagnosis 

of hyperthyroidism was made. _ \ R9 

The results of laboratory procedures, done on admission, were as follows: RBO— 
million, Hb— 57%, WBC— 4,700 with 52% potys, 37% lymphocytes, 7% monocytes, 
and 3% eosinophiles. The urine was entirely normal. Blood chemistry showed an NPN 

Received for publication November 25, 1946. 
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of 42, fasting glucose of 80. Blood serology was negative. The BMR was +62 per cent. 

The patient was placed on a high caloric diet with \'itamin supplements. Barbiturates 
were administered for sedation, and on May 6 the patient was started on Lugol’s solu- 
tion, Minims X, t.i.d. The adwsability of using thiouracil in this case was fully consid- 
ered, but it was concluded that the patient could be more quicklj' prepared for surgerj', 
with less likelihood of a toxic reaction, b}' means of the Lugol’s solution. 

On this date. May 6, an EKG showed a sinus tachycardia and nonspecific ST-T 
changes, interpreted as being compatible with hi'perthjToidism. 

The patient responded well to this therapeutic regimen. She became much less nen- 
ous and irritable, and there was some slowing of the heart rate. The basal metabolism on 
h'lay 11, five daj's after starting iodine, was plus 46 per cent, and bj' hlay 18 it had 
dropped to plus 26 per cent. However, she continued to lose weight during this period, 
and went from 165 lbs. on admission, to 152 lbs. on May 18. 

On May 14, the patient complained of mild generalized pruritis, most marked on the 
neck. A mild acne of the face, back and chest had been noted on admission. Superim- 
posed on this was a fine macular rash over the same areas, first noted on May 15. It faded 
within 24 hours, although mild pruritis persisted. 

On May 18, the patient complained of a burning sensation and tearing of both eyes. 
During the evening she developed sjmptoms of coryza and a sore throat. Examination 
on the following morning. May 19, revealed a severe bilateral conjunctivitis, with 
marked dacrj'orrhea; there were also a profuse sialorrhea, and marked congestion of the 
nasal and pharjuigeal mucosa. The tonsillar areas were covered with a thin white exu- 
date. At this time the administration of the Lugol’s solution was stopped because iodism 
was suspected. 

On May 19, the patient’s temperature ranged from 101-1 03.4® F. She continued to 
run an irregular fever, with a maximum of 104® F. until June 1 . 

Coincident with the rise in temperature and findings as above, the patient was started 
on penicillin, 20,000 U. everj’ 3 hours. She was also given intravenous infusions of glucose 
in saline, and sjTnptomatic therapy. Despite this, the eondition became worse. Her con- 
junctivitis became purulent in type, and there were desquamating and bleeding lesions 
of the lips, buccal mucosa and tonsillar area, with marked cervical node enlargement. 
She further developed a discrete, reddish, maculopapular rash, generalized over the bodj' 
and prominent on the hands and feet, with moderate pruritis. The diagnosis of iodine 
toxicity covdd now be established. However, the use of the barbiturates was also stopped. 

By the evening of May 20, this sudden and fulminating toxic reaction had extended 
to the tracheobronchial tree. There were now signs of dyspnea, a dry cough, and diffuse 
wheezy and crackling rales in both lungs. The patient was placed in an oxygen tent. Her 
WBC at this time was 11,000. 

The following day the "WBC was 9,650 with 77% polys, 15% hunphs, 8% monocjdes, 
and no eosinophiles. The RBC was 4.52 million with 84% Hb. Blood culture was nega- 
tive. Throat cultures showed a variety of organisms, but were negative for diphtheria 
bacilli. 

On I^Iay 22 the patient was toxic and exhausted, and markedly dyspneic. She was 
now coughing up huge amounts of a pale pink, watery sputum. Loud moist rales were 
heard in both lungs. In addition the patient now had frankly bloody urine, and the 
vaginal mucosa showed the same type of desquamating lesions as were apparent in the 
mouth. 

A dermatological consultant saw the patient, and stated that the skin rash was of 
an eiythema multiforme type, presumably on a toxic basis. Penicillin dosage was now 
stepped up to 40,000 U. every 3 hrs. The following day her general condition was cs- 
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sentially unchanged. The skin lesions were larger, and covered her entire body, and were 
associated with marked tenderness of the palms of tlie hands and soles of the feet. Re- 
peat blood serology was again negative. 

Late that night, the patient liad an episode of severe dysjmea, with inspiratory stridor 
and expectoration of profuse and tenaceous pink sputum. The trachea was repeatedly 
aspirated, and mucli thick mucous material was sucked up, witli improvement in breath- 
ing. 

The following day she was bettor, with less di/Ticulty in breathing, although the pro- 
fusely productive cough continued. An .x-ray examination of the chest was negative. 
WBC was 7,400. However her RBC had fallen to 3.46 million, and Hb was 51%. Urinaly- 
sis showed a thickish, dark brown urine, A\ith 4 plus albumen, man}’’ RBC and WBC, 
and many bacteria. There Avas no liemoglobinuria. 

She continued to improA''o, and on MaA"^ 26 the oxygen Avas discontinued. During the 
next foAV days she A\’as A’ery Avoak and exhausted. Onl}’ occasional rales were heard in the 
lungs. The skin lesions AA’erc still discrete, but covered AA'ith a dark broAA'n crust, which 
pealed aAA’ay to rcA'^cal a pink and firm skin. Her most distressing symptoms AA’ere pain 
and saliAxation duo to the ulcerations of the mouth and lips. 

A blood transfusion AA'as giA’en on M.ay 26, after A\-hich there AA'as progressiA’^e improA’e- 
ment, AA’ith a gradual clearing of all skin and moutli lesions. There Avas marked desqua- 
mation of the skin of the trunk, hands and feet, AA’itli the loss of seA’en nails on the hands 
and feet. By May 31 her only symptoms AA’crc extreme Aveakness and superficial ulcera- 
tions of the lips. During tliis entire einsode, from May IS to Maj' 31, the patient lost 22 
lbs. in AA’eight. 

On June 3 tlie patient AA’as restarted on barbiturate tlierapy AA-ithout any to.xic reac- 
tions. On June 1, a repeat EKG shoAA’ed similar findings to that taken on Maj’’ 6, e.xcept 
that there was noAV T AvaA’e iiiA’ersion in all leads. This record also Avas interpreted as be- 
ing compatible AA’itli hyperthyroidism. The patient continued to regain her strength, al- 
though she had an une.xplained episode of temperature elcA’ation from June 14 to June 
17. A BMR taken on June 19 AA’as plus 56.2. ' 

The folloAA’ing day, June 20, the patient AA’as started on propylthiouracil (2), AA’ith an 
initial dose of 100 mg. daily AA’hicli was later increased to 150 mg. This medication AA’as 
continued, as a preoperative measure, until August 10. 

The patient reacted satisfactorily to this ncAv regimen. She gradually regained her 
Aveight, reaching 169 lbs. by Aug. 20. HowcA'-er, her BMR fluctuated between plus 23 
and plus 58 per cent. The last preoperative report AA’as plus 40 per cent Aug. 16. Despite 
this high reading, her general condition Avas excellent, with complete regression of all 
symptoms and gain in Aveight as stated. 

The EKG noAV shoAA’ed some extensiA’e changes. July 12, all the ST-T deviations had 
disappeared; there Avas only a T3 inversion, and the record was interpreted as a border- 
line curve. On Aug. 5 and Aug. 30 the records Avere similar to those of July 12. 

Propylthiouracil therapy AA’as discontinued on Aug. 10, as an immediate preoperative 
measure, in order to lessen the friability of the thjToid gland at operation. Obviously, 
the use of iodine at this time Avas impossible. Subtotal thj’roidectomy Avas performed 
Aug. 20. The patient made an uneventful recovery, and was as 3 ’mptomatic when dis- 
charged Aug. 31. Her BMR on this date was plus 13 per cent. _ . 

The patient returned to the clinic for post-operatiA’e observation Sept. 3. At this time 
patch tests Avere performed to determine her cutaneous iodine sensith’ity. Three gauze 
patches, each one inch square, Avere placed at six inch intervals over the patient’s back. 

Patch #1 Avas impregnated Avith LugoPs solution. ^ 

Patch #2 contained one-half strength tincture of iodine, U.S.P. 

Patch #3 Avas a saline control. 
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On the same date, three control subjects rrere tested, using the same technic. All tests 
were read in 24 hours. Xone of the controVpatients showed any eridence of skin sensitiv- 
ity to the iodine solutions beyond the mere staining of the skin. 

However, our patient complained of pain over two of the patch areas, when she re- 
turned the following day. Examination revealed that the skin under both the iodine 
patches had rmdergone marked reaction. These areas of skin were raised, discolored, 
acutely tender with multiple vesicles. Upon perforation of the larger vesicles, a thin yel- 
low fluid escaped. This reaction was interpreted as positive e\idence of skin sensitivity 
to iodine. (See Fig. 1.) ■ 



Fig. 1. — Patch test results with use of 

A. Saline 

B. A half strength tincture of iodine 

C. Lugol’s solution 

Differential Diagnosis: The only condition that was considered in the differential di- 
agnosis, in this patient, was Stevens-.Tohnsoms disease. This is characterized by the 
skin lesions of erj-thema multiformc bullosum, with involvement of the mucous mem- 
branes (1-4-5-6-S-9-10-11). The clinical story is that of a sudden onset of s>Tnptoms; 
fever of 100-102° F., weakness, ophthalmia, and a generalized skin eruption occurring 
within 30-72 hours from the onset of sjTnptoms. The lesions first appear macular in type, 
and rapidly progress to the formation of large vesicles. The most clasacal lesions are 
those about the lips and mouth. Here are found large bullous lesions which erupt, and 
produce sloughs. Genital lesions which simulate those in the mouth and conjunctival 
surfaces have been described by Edgar and Sylvester (.5) ,and Ageloff (1). The average 
time for the disappearance of the eruption is two to three weeks. The oral lesions heal 
more slowly, because of secondaiy infection. No specific etiological agent has been iden- 
tified with this disease. It has been suggested that these are cases of sensitivity to Vin- 
cent’s infection, but this has not been proven. Tliere is no laboratorj' or clinical proce- 
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dure which is specifically diagnostic for this disease. In reviewing the literature, it was 
found that no drugs were administered immediately prior to the onset of symptoms, in 
any of these cases. ’ 

In the present case, the diagnosis of Stevon-Johnson’s disease was e.\-cluded for the 
following reasons: 

1) The outbreak of these lesions occurred during the course of iodine therapy. 

2) Iodine sensitivity in this patient was confirmed by patch tests. 

3) The skin eruption occurred within 24 hours from the onset of sjnnptoms. These 
lesions were far more numerous than those described in Stevens-Johnson’s disease. 

DISCUSSION 

Since Plummer’s work in 1923, iodine has been used extensively in the 
management of toxic goiter. It is interesting to note that only two previous 
reports of iodism following the use of Lugol’s solution are to be found in the 
literature. Barker and Wood (3), in 1940, reported seven cases of iodine 
toxicity in a series of 4,000 cases of hypertliju-oidism which were treated at 
the Johns Hopldns Hospital. Gup till (7), in 1942, reported on an additional 
case of this tj^De. 

Of these eight cases, six Avere mild and all evidence of toxicity disap- 
peared witliin one to two days after the drug was stopped. However, in two 
of these mild cases, a low-grade fever persisted for four to five weeks, al- 
though these indiAdduals were asymptomatic. Two. cases, both from the 
series of Barker and Wood, were severely toxic, and one of these terminated 
fatally. The other patient developed fever, conjunctivitis, enlarged lymph 
nodes, a generalized rash, and a definite jaundice. Her icterus index rose to 
20, her liver Avas palpable, and tender. In this case the feA^er persisted for 
one Aveek, the rash for tAvo Aveeks, and the jaundice for one month. How- 
ever, recoA'-ery was complete. 

The fatal case Avas that of a Negro male, 56 years of age, who was started 
on Lugol’s solution in a dose of 3 cc. daily. After tAvo days of therapy, he 
developed a fever of 101.2° F. The dose of Lugol’s Avas doubled in the hope 
that this might overcome the febrile response, but fever persisted and 
generalized pruritis developed. On the ninth day of treatment the drug 
was discontinued. Two days later, a saturated solution of potassium iodide 
was administered in its place, using 2 cc. the first day, and 3 cc. the second 
day. The patient responded Avith a feA^er of 104.2° F., a diffuse, reddish, 
macular eruption on the trunk, a hemori-hagic plaque on the palate, and 
coryza-like symptoms. The potassium iodide was discontinued but the 
eruption spread, the buccal mucosa became studded with petechiae, and 

the patient continued to be very sick. 

Desquamating lesions of the tongue and palate appeared, and eight days 
after the potassium iodide was discontinued the patient became disoriented 
went into coma and died. Autopsy revealed that the mucosa of the month, 
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pharjTix, larynx, trachea and bronchi were injected, and these mucous 
membranes were thinly coated -n-ith a grajish-white exudate. The liver, 
spleen, stomach and kidneys were hyperemic, with microscopicall}' ^•isible 
miliary, inflammatorj’-, perivascular le.sions. 

Certain generalizations may be made on the basis of these nine cases of 
toxic response to Lugolization. The characteristic findings were as follows; 

1) The first ri.se in temperature occurred between the second day and 
the eighteenth day after the start of Lugolization. 

2) The maximum temperature ranged from 101° F. to 105° F. 

3) A rash was'present in .six of the nine cases. 

4) Five of these patients developed a conjuncthutis. 

5) Seven of the patients had coryza-like sjunptoms. 

6) Five of the patients had enlarged lymph nodes. 

7) The ranged from 5,000 to 12,200, but was above 10,000 in onh' 
2 cases. 

8) , The original BME, determinations varied from plus 16 to plus 83 

per cent. 

9) Barbiturates were u.sed in conjunction \vith Lugol’s solution in all 
the.se cases. In most instances the barbiturates were continued or 
readministered after the Lugol’s solution had been discontinued. 
None of these patients .showed a further toxic re.sponse. 

SUMMARY 

1) A case of severe iodine toxicity following Lugohzation is described. 
It was characterized by an abrupt onset, a fuhninating course, high fever, 
diffuse and severe lesions of the skin and mucous membranes, corj'za-like 
symptoms, enlarged lymph nodes, and only .slight elevation of the W.B.C. 

2) Following this episode, propylthiouracil was u.sed in the further pre- 
operative preparation of this patient; with satisfactorj" re.sult.s and absence 
of toxic reaction. 
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Letter to tiie Editor 


-To THE Editor; 

TREATMENT OF THIOURAGIL AGRANULOCYTOSIS 
WITH STREPTOI^IYCIN 

I N AGRANULOCYTOSIS the use of penicillin as a stop gap for infec- 
tion, while the granulocytes are regenerating from their toxic effects, is 
well established. In complete agranulocytosis this regeneration usually 
begins within eight days. The thought occurred that streptomycin may be 
necessary in cases of this type which do not respond to penicillin. In the 
following patient with agranulocytic angina which followed the use of 
thiouracil, penicillin in large doses was not adequate and the patient stiU 
showed evidence of an infection on the sixth day of her illness. Gram nega- 
tive organisms vrere found at this time on throat culture. Streptomycin^ 
was substituted for penicillin. The patient recovered. 

Agranulocytosis has numerous causes. The most common is a toxic reac- 
tion to some drug. At least twenty-one deaths from the use of thiouracil 
have been reported in the literature of agranulocytosis. One of the authors 
(B.S.) has observed five such cases, all of whom recovered. Two have been 
reported previously Since thiouracil has been such a frequent offender, 
propyl-thiouracil, a much less toxic drug, is now recommended in its place. 

Harri.son et al.^ noted the disappearance of fever following the u.se of 
streptomycin for a period of eight days in a fatal case of agranulocytosis 
and aplastic anemia (amyloidemia'*) following tridione.. Streptomycin was 
discontinued and given again after a positive blood culture for B. Coli de- 
veloped thirteen days later. Menorrhagia which was also present due to 
thrombocytopenia was treated by uterine packing which “contributed to 
the terminal infection and death.”' Autopsy showed 96 per cent Uunpho- 
cytes in the bone marrow. The following is a summary of the case historj* 
of one of our patients. 

^Irs. E.S. vas 30 years old and had one child. She was nervous, apprehensive and had 
slight exophthalmos. She had cramps and an urgent de-sire to defecate after each meal. 
Her teeth were in poor condition. The thyroid gland was diffusely enlarged to about 
twice the normal size. No bruit was noted. She had a marked tremor of the tongue and 

» We are grateful to Dr. Charles S. Keefer and the Pfizer Companv for release of the 
streptomycin used, 

’ Seligman, B. Treatment of Agranulocytosis. J.A.M.A. 129: 1123 (19-4.5). 

’ Harrison, F. H., ct nl. Fatality Folloxring Tridione. .T.A.M.A. 132: 11 (194,6). 

* Seligman, B. Amyehidcmia rs. Agranulocytosis. J.A.M.A. 130: 530 (19461 
® Dr. Harold Fink. 
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hancLs Her Avciglit was 103^ pouncls, lier pulse 140, her blood pressure 154/80 and hov 
hou.oglob,n 75 per cent (Sahli). No signs of n.yocal-dial insu^^clL^ oil or tlnn d 
carcha were noted. The basal metabolic rate was plus 44 per ceni '' 

>.hc was given 0.2 gram of thiouracil on Juno 25th. Thereafter, .she was given 0 2 
g.am three tunes a day until August 4th when the drug was stopped because she devel- 

E.s,$,3o TREATMENT OF THIOURACIL AGRANULOCYTOSIS 
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oped a sore tliroat. After one week of the thiouracil therapy she felt very much better, 
was less shakj'', and slept and ate better. On Jul.y 26th her pulse was 84 and her weight 
106 pounds. An interval blood count showed 6,200 white blood cells per cubic milli- 
meter, 50 neutrophiles (5 non-segmented), 44 l 3 '-raphoc 3 ’’tes and one 'monocj^te. Her 
hemoglobin was 84 per cent and her red blood count was 4,333,000 per cubic millimeter. 
No bone, marrow studies were performed. 
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On August 4th, 1946 the throat rvas diffusely red. The next day a blood count showed 
3,500 white blood cells per cubic millimeter with no poR-morphonuclear cells. The tem- 
perature was 104 degrees by rectum and she received 300,000 units of penicillin in oil 
that night. On August 6th the throat showed edema of the u%'ula, tonsillar pillars and 
palate. 300,000 units of penicillin in oil was continued twice daily. On August 7th the 
temperature was 105.2 degrees and the throat showed small, white, necrotic areas on the 
uvula and tonsillar pillars. The anterior cervical glands were enlarged and firm. On Au- 
gust 7th (see chart) she was admitted to a private hospital and penicillin was given in a 
dose of 300,000 units three times during the daj". Her temperature varied between 103.S 
and 104° F. She was given one indirect transfusion of 500 cc. of RH positive blood. The 
blood count showed 2,200 white blood cells per cubic millimeter. Of the 99 cells counted 
only two were non-segmented poljTnorphonuclear cells. On August 9th she had a small 
abrasion of the lip which was not inflamed. The throat was red with a small vesicle on 
the uvmla and slight edema of the tonsillar areas. She had gingi^dtis. A sj'stolic murmur 
was noted at the apex. The chest was clear. The abdomen was soft. The liver edge was 
palpable and tender just below the costal margin. Her temperature varied between 104.2° 
and 105° F. Following fifteen grains of aspirin in divided doses the temperature dropped 
to 100° only to rise again. The next day the temperature fluctuated between 102.6° and 
105.2° F. At this time the white blood count showed only 1,850 lymphocjTes per cubic 
millimeter. 

A smear of the throat on August 9, 1946 rei’ealed gram negative bacteria which, on 
culture, proved to be Klebsiella pneumoniae (5). She was gi\ en one gram of streptomycin 
daily in eight di\'ided doses for two and a half days. The temperature fell after the drug 
had been started on August 10th at 3:30 p.m. The throat began to clear. A burning 
throat pain disappeared on August 11 when she began to look, feel and eat well. The liver 
edge was not felt. On August 13th the skin was cold and heat applied. The patient had 
remained well except for slight weakness. 

She was given as adjuvants 10 cc. of pentnucleotide daily and 5 cc. of crude liver ex- 
tract intramuscularly. With each injection of pentnucleotide she felt weak and sweated. 
During the acute phase of her illness»the patient showed, as do other people with agra- 
nulocytosis, red, slightly elevated areas at the site of all the hypodermic injections. In 
this patient the areas were not noted after August 13 when a peripheral smear showed 
41 per cent granulocytes. She was also given 10 minims of Lugol’s solution three times 
a day, multiple vitamins and tablets of liver and iron orally. One and one-half grains of 
phenobarbital was given nightly. Her mouth was washed with dilute hydrogen peroxide. 
She was allowed out of bed on August 15th and discharged from the hospital August 
17th. Penicillin had been stopped when streptomycin was started. 

While agranulocytosis may occasionally disappear spontaneously, no one 
will deny the effectiveness of antibiotics in most cases. Penicillin is not 
considered completely effective if local lesions are not healed and the tem- 
perature reaction persists after 48 hours. Secondary invaders may have 
come to the fore, as in this case, after the growth of penicillin .sensitive 
organisms has been arrested. W’e feel that streptomycin may then be 
indicated. 

BeRS.KRD Sr.UGM.»N 
Morres Weintrob 
Brooklyn, New York 
Nov. 17, 1940 



Association Notice 


The 29ih annual meeting of the Association for the Stiidj’- of Internal 
Secretions will be held Friday and Saturday, June 6th and 7th, 1947, in 
the Viking Room of Haddon Hall Hotel, Atlantic City, New Jersey, pre- 
ceding the Centennial meeting of the American Medical Association. 

For program see the February, 1947, issue of This Journal. 




AnnoTULiiceiiieiit of Awards 

ASSOCIATION FOR THE STUDY OF INTERNAL SECRETIONS 

The Association for the Stud 3 ’’ of Internal Secretions has just announced 
that the award provided by E. R. Squibb and Sons has been conferred on 
Doctors Carl F. and Gerty T. Cori of Washington University, the award 
furnished by the Ciba Pharmaceutical Companj'^ has been made to 
Doctor Choh Hao Li of the Universitj'- of California, and the newlj^ estab- 
lished fellowship of Aj'erst, McKenna and Harrison, Limited, has been 
given to Doctor Samuel Dvoskin of Columbia University. 

The Squibb Award to Dr. and Mrs. Cori was based on major contribu- 
tions which thej"^ have made on the action of adrenalin, insulin, and the 
anterior pituitgrj'- and adrenal cortical hormones concerned with metab- 
olism. They described the physiologj^ of glucose and lactic acid in the hver, 
blood and muscles under the influence of adrenalin and imsulin. They have 
identified and purified the enzymes concerned in glycogen formation and 
have accomplished the symthesis of glycogen in \itro. Some of their recent 
studies have demonstrated that the first step in glucose utilization (the 
hexokinase reaction), a step common to both gly^cogen formation and the 
oxidation of glucose, is inhibited by the anterior pituitary' body. The re- 
lease of this pituitary inhibition by' insulin has afforded the first demon- 
stration of an action of insulin apart from li\'ing tis.sue. This revelation of 
the quantitative biochemical relation of hormones and enzymes opens a 
new era in endocrine research. 

Dr. Carl F. Cori was born in 1896. He received the degree of Doctor of 
Medicine from the German University', Prague, Austria in 1920. He seiwed 
as assistant in the medical clinics in Prague and Vienna and as assistant in 
Pharmacology' at Graz. He was biochemist at the State Institute for the 
Study of Malignant Diseases, Buffalo, 1922—1930, and -\ssistant Professor 
of Physiology at Buffalo, 1930-1931. From 1931 to 1941 he was Professor 
of Pharmacology', and from 1941 to 1946, Professor of Pharmacology' and 
Biochemistry at Washington University. Since 1946 he has been Professor 
and Chairman of the Department of Biochemistry' at Wa.shington Uni- 
versity'. Dr. Gerty T. Cori w'as born in 1896 and received the degree of 
Doctor of Medicine at Prague in 1920. She was assistant pathologist and 
biochemist at the State Institute for the Study' of ^lalignant Disea.ses in 
Buffalo from 1922 to 1931. Since 1931 she has been Research .\ssociate in 
Pharmacology' and Biochemistry' at W ashington University*. 

The Ciba .Vward to Doctor Li was given for his significant contributions 
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in the separation and study of hormones of protein nature and the isolation 
of the adrenocorticotropic and growth hormones in homogeneous and 
highly purified states. Dr. Li was born in Canton, China on April 21, 1912. 
He received the degree of Bachelor of Science from Nanking University in 
1933 and the degree of Doctor of Philosophy from the University of 
California in 1938. From 1933 to 1935 he was an instructor at Nanldng 
University. Since ihat time he has served at the University of California 
as Research Associate, 1938-1942, as A.ssistant Professor, 1942-1946, and 
since 1946 as Associate Professor of Experimental Biology. 

Doctor Samuel Dvoskin was named to receive the first Ayerst, McKenna 
and Harrison Fellowship. He received both the Ph.D. and the M.D. de- 
grees from Columbia University in 1945 and in liis studies on the testis 
and thyroid has shown unu.sual promise as an investigator. He will con- 
tinue his work on the thyroid gland and thyroid hormone assa3^s under the 
direction of Di'. Robert Loeb. 
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GENERAL 

Limaezi, L. R., C.L. Pirani, ajid R. J. Kulasavage. The effect of thiouracil 
on leucemia with a clinicopathologic report of a case of chronic myeloid 
leucemia that developed an extreme neutropenic leucopenia. J. Lab. & 
Clin. Med. SI (4): 470-471 (1946). 

Four patients vrith myeloid leucemia and one with IjTnphatic leucemia were treated 
with thiouracil in daily doses varjung from 0.2 to 3.0 gm. for periods varj*ing from eight 
to ninety days. The drug, was without effect upon the course of the disease or the 
clinical condition in anj' of these patients. In one patient with myeloid leucemia, the 
white blood count was reduced from 440,000 to 1,900 cells per cubic mm. with the 
complete disappearance of all granulocytic elements from the peripheral blood except 
basophilic poljTnorphonuclear cells which represented 33 per cent of the leucocytes 
present. In this patient at autopsy, “the bone marrow showed numerous myeloblasts 
and lymphocytes, and a complete aplasia of mature and immature types of neutrophiles 
and eosinophiles " Thivoid hyperplasia was not produced in any of the five patients 
studied — T.H.McG. 

Nicholson, "W. M. Emotional factors in obesitv. Am. J. Med. Sci. 211: 
443 (1946). 

The author compared the effect on weight loss of psychotherapy without the use of 
calculated diets (38 cases), calculated diets only (35 cases), amphetamine sulphate only 
(10 cases), and thyroid substance only (10 cases) in obese patients who were 10 kg or 
more over their calculated ideal body weight. Except for women in the menopause age 
group, all other patients udth endocrine disease, inacti\-ity due to debilitating illness or 
encephalitis were excluded from the series. Unless a patient had maintained a weight 
loss of 5 kg or more for 1 year, or if any relapses occurred after a year, the experiment 
was considered to be a failure. The results were considered to be successful in 20 patients 
who received only psychotherapy, and in 9 patients who received only diet; all other.s 
were considered to be failures. The author concludes that all obese patients studied 
have some tj-pc of psj'choneurosis in varying degrees, and hence that psychotherapy 
and re-establishment of proper dietary habits is essential for permanent weight reduc- 
tion. — E.C.R., Jr. 
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Roberts, J . G. Disappearance of secondary sarcomatous deposits in the 
lungs after stilboestrol therapy; Brii. J. 2: 693 (1946). 

. A case of endothelioma originating from the capsule of the shoulder joint, developed 
cachexia IS months after fore-quarter amputation. X-raj’’ examination showed multiple 
metastases in the lungs. Stilbestrol treatment was instituted, first by injection and later 
bj’' mouth. She regained weight and lungs became radiologicall}’’ normal. Patient is in 
excellent health 3 3 mars and 9 months after amputation and 2 years, 1 month after 
beginning stilbestrol therapy. — L.T.S. 

GONADS 

Block, F. B. Ovarian Tumors. Am. J. Med. Sci. 212: 738 (1946). 

The author reviews recent reports in the literature from a clinical point of view. The 
subjects treated include; granulosa-cell tumor, theca-cell tumors, arrhenoblastoma, 
dysgei’minoma, Bi’enner tumor, adrenal rest tumor, teratoma, carcinoma, adenoacan- 
thoma, Krukenberg’s tumor, and fibroma. — E.C.R., Jr. 

Greenhill, M. H. a pS3'’cliosomatic evaluation of the ps^’^chiatric and 
endocrinological factors in the menopause. South. Med. Jour. 55(10): 
786-794 (1946). 

In an investigation of the ps^mhiatric and endocrinologic factors observed at the 
menopause, the author found that the psychiatric states could be associated with the 
menopause but were rarelj’’ a symptom of hypo-ovarianism. The evidence presented 
showed that the psjehoneurosis never began with the menopause. The anxiety neurosis, 
hysteria, phobic states and compulsive-obsessive neurosis observed during the cli- 
macteric usually had been observed some time prior to the period of hj’^po-ovarianism. 
-Twenty-five per cent of the patients who had psychoneurosis at the menopause had 
merely experienced a continuation of the sj'^mptoms which they had exhibited prior to 
that time. Involutional melancholia, tension states and reactive depressions were the 
most common psychiatric disorders observed at the climacteric. A comparison of the 
effectiveness of estrogens in the psychiatric patients and in those with the usual meno- 
pausal autonomic lability showed hormone therapy’' to be effecti've in only'- 3 per cent of 
the psychiatric patients as compared to alleviation of syunptoms in 62 per cent of the 
women exhibiting autonomic lability^ In concludiing the author stated that there was no 
justification for the term ‘menopausal syndrome’ if it implied the presence of a psy- 
chiatric disorder in its definition. — H.S.K. 

Karnaky, K. j. Hydrogen ion concentration of the senile vaginal mucosa 
before and after estrogenic therapy. South. Med. Jour. 55(11): 906-907 
(1946). 

Determinations of the hydrogen ion concentration of the senile vagina were made 
before and after estrogenic therapy. The average pH of the normal vagina varied from 
4.10 to 4.14, depending upon the area examined. The variation in the pH of the senile 
vaginal mucosa ranged from 6.27 to 6.42. Estrogenic substances lowered the pH of the 
senile vaginal mucous membrane. Stilbestrol, 0.5 mg. per day for 23 day^s, increased the 
hydrogen ion concentration more than ethinyl estradiol administered in daily doses of 

0.09 mg. — H.S.K. 
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Masson, G. The spermatogeuic activity of A®-pregnenoIone and of its 
esters. Am. J. Med. Sci. 212 : 1 (1946). 

Spermatogenic actiNlty of steroid compounds is defined by the author as the ability 
of these substances to prevent testicular atrophy follorring hypophysectom}', or treat- 
ment rvith estradiol, small doses of testosterone or non-specific agents. Steroids are di- 
r-ided into 2 groups: those which are capable of restoring spermatogenesis in a testis 
previously rendered atrophic b\' hj’pophysectomy (compounds of the testosterone and 
androstenediol type), and those which do not possess this property (compounds of the 
progesterone t 3 ’pe). The author has investigated the nature of the spermatogenic actirdtr'' 
of A®-pregnenolone and of its acetate, propionate and benzoate on three groups of 
hj’pophj'sectomized rats, on two groups of rats given estradiol before or during pregneno- 
lone treatment, and two groups of rats given estradiol before testosterone treatment. The 
results were e’valuated in terms of the weight of the testes, the weight of the seminal 
vesicles, the weight of the prostate, the weight of the adrenals, and the e\'idence of 
spermatogene.sis from histological examination. It was shown that testosterone ac- 
celerates, while pregnenolone inhibits the regeneration of the atrophic testis. On the 
basis of these results the author classifies testosterone as an active spermatogenic com- 
pound which directly stimulates the proliferation of the germinal epithelium, and 
pregnenolone as a passive spermatogenic agent, whose action consists mereh' in protect- 
ing and maintaining the testis in the condition in which it is at the commencement of 
treatment. The author states that this classification maj' ser%'e as a basis for the rational 
selection of gonadotrophic steroids for clinical use. The steroids which belong to the 
testosterone and androstenediol type should be used only when the testis is already 
damaged, because, in the case of almost normal testes, there is danger of causing Leydig 
cell atrophj' bj’ such treatment, and this maj' represent a greater evil than the diminu- 
tion in the spermatogenesis. Converselj' pregnenolone should be used onlj' if a com- 
parativelj' normal testis is to be protected against subsequent damage. IVith this com- 
pound there is no reason to fear any unpleasant side-effects since at the dailj’ dose of 
10 mg. it is practicall}’ devoid of folliculoid, testoid, and corticoid actimties and possesses 
onlj' weak luteoid properties. The combination of testosterone and pregnenolone is sug- 
gested for the treatment of eunuchoidism without the danger of producing testis atrophj’. 
—E.C.R., Jt. 

Teiltjsi, Gxtnnar. GonociToma. Homologous ovarian and testicular 
tumors. I. Ada Path, el Microbiol. Bcandinav. (3) ; 242-2.51 (1946). 

A detailed documentation is given of the previously demonstrated morphological 
congruity (Teilum, 1943) between the ovarian tumor misinterpreted by Schiller as 
mesonephroma and a most often adenopapilliferous, solid or cj’Stic (sometimes teratoid), 
tumor of the testis. On the basis of the continuitj' demonstrated between this tumor form 
and, on the one side, seminoma (dj'sgerminoma), and on the other side, chorioma, the 
writer sets up two homologous tumor series in the ovarj' and testis, between which the 
present tumor is entered as an intermediate form. 

Histogenctically, this entire group of tumors (gonoc\-tomas) is characterized by their 
origin from earh* stages of the germ cells in the testis or from homologous remnants of 
the mcdullarj’ cords in the ovary. In the ovary, thus not only the dysgerminoma but also 
the intermediate form (gonocj'toma II) and the primary chorioma (gonocytoma III) 
appear as a morphogenetically defined group originating from a particular testicular 
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anlage. In connection with the critical evaluation of the term “inesonephroma ovarii,” 
the description is given of a case of malignant ovarian tumor, which, in contrast to the 
true tumor from described b}' Schiller, has to be looked upon as a true inesonephroma. — 
Aiithor’s S'iim7nary, 


TEiLuivr, Gunnar. Arrlienoblastoma — Androblastoma. Homologous ovar- 
ian and testicular tumoi-s. II. Acta Path, el Microbiol. Scmidinav. BS(3): 
251-264 (1946). 

In connection with previous papers on homologous tumors of the ovar}- and testis, a 
case of feminizing testicular tumor is described showing complete morphological con- 
gruity with the virilizing arrlienoblastoma of the ovary described by Robert Mej^er, 
The patient was a man, aged 53. The tumor had persisted for 30 j’^ears and had increased 
further during the last j^car. In the past 3 ye.ars there had been impotence and during the 
last 3 'car increasing gj’iiecomastia. After the removal of the tumor, the gimecomastia 
began to subside. On the cut surface the tumor was intense!}' 5 'ellow in color. Histo- 
logicall}', a considerable lipoid content was demonstrated. Thus the previousl}' estabr 
lished testicular androblastoma (homologous with Mej'crs arrlienoblastoma of the ovary) 
is extended to include hormone-producing tumors showing all the differentiating stages 
known from the arrlienoblastoma. The hitherto unknown occurrence of this form of 
tumor demonstrates the correctness of Mej'er’s view concerning arrlienoblastoma of 
the ovary. 

Further, a gradual transition is demonstrated from tumor tissue of the androblastoma 
type to clear-cut lipoid cell tumor which shows morphological congruity with the viriliz- 
ing lipoid-containing ovarian tumors generallj'- described as “luteoma,” “adrenal 
tumors,” “ovarian hypernephroma” and “folliculome lipidique.” Accordingly, such 
ovarian tumors are now to be looked on as a particularly lipoidal form of ovarian 
arrlienoblastoma. In addition diffuse forms of tumors containing no lipoid occur in the 
ovaiy as well as the testis which -are to be considered as variants within the androblas- 
toma series and nia.y have a relative virilizing and feminizing effect. The}' are tumors 
with more or less pronounced differentiation in the direction of testicular interstitial- 
cell tumors and a homologous extraglandular, interstitial-cell tumor of the ovary. 

The demonstrated homologous tumor series — respective!}' the seminoma (dysgermi- 
noma) and androblastoma (arrlienoblastoma) series that may be encountered in the 
testis as well as the ovary in all forms of differentiation, are set up as the basis of a 
classification comprising both tumors of the testis and the “testicular” tumors of the 
ovary in keeping with the histogenetic and biological aspects. This further affords a far 
more clear-cut morphological differentiation of such ovarian tumors from other particular 
forms, e.g., the granulosa cell tumors. — Author’s Sinnumrij. 

Weaver, J. D. Estrogenic hormones, often only a psychotherapeutic 
agent. South. Med. Jour. 89(7): 581-585 (1946). 

The use oLestrogens was decried and the reported beneficial effects usually observed 
after estrogenic therapy are considered merely on the basis of the psychotherapeutic 
action of the drug. The menopausal syndrome was described as a purely psychic reaction 
with its inception based upon the earlier conditioning of the patient. Data presented were 
slim, philosophicai condemnation extensive, and abstinence from' general use of estro- 
gens was advocated. No indications for estrogens were discussed.— H.S.K. 
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Briggs, A. P. Some observations on severe diabetic ketosis treated with 
glucose and insuhh. J . hah. cfc Clin. Med. SI (11) ; 1244—1248 (1946). 

Seven diabetic patients have been observ'ed under treatment for severe ketosis. 
Quantitative estimations have been made of the free acetone and total acetone bodies of 
the blood and urine, and of the blood sugar. Quab'tative determinations for the acetone 
bodies and sugar of the urine have been performed. The data obtained confirm the fact 
that the free acetone of the blood represents a substantial and reasonablj' constant (20 
to 32 per cent) portion of the total acetone bodies of the blood. The total acetone 
bodies of the urine will not rise proportionately to those in the blood in cases with dis- 
turbances of renal function. The ferric chloride test for diacetic acid in the urine is 
often negative, even in the presence of large amounts of ketone bodies, “Too much 
reliance should not be placed on tests for diacetic acid in the urine in the diagnosis of 
diabetic coma.” The author favors the administration of glucose to the diabetic in coma 
“in quantities equivalent to at least half of the caloric requirements.” He believes this is 
well justified therapy because (1) the patient in diabetic coma needs carbohydrate and 
(2) the administration of glucose lessens the chance of hypoglycemia. He recognizes the 
fact that the administration of glucose interferes with the use of blood and urine sugar 
levels as an index of the insulin requirement, but suggests that the tests for ketosis de- 
scribed in the paper may be satisfactorily substituted. In addition, the determination of 
plasma bicarbonate may be helpful, as suggested by others. — T.H.McG. 

Connor, J. F., and F. W. Retnolds. The two-dose dextrose tolerance test 
in the diagnosis of diabetes mellitus. J. Lab. & Clin. Med. Si (10): 
1121-1128 (1946). 

A statistical analysis has been made of the two-dose dextrose tolerance test per- 
formed on 26 normal persons, 82 with diabetes mellitus, 7 with renal glycosuria and 6 
individuals in whom a disturbance of carbohydrate metabolism was questionable. The 
technique for carrying out the tests was similar to that employed by Rose and E.vton 
except that all subjects irrespective of weight received 100 gm. of glucose as a 15 per 
cent solution dirided into two equal portions given at the 0 and 4 hour periods respec- 
tively. Moreover, determination of the blood and urine sugar -ft-as made at the end of 2 
hours in each individual. Of the 82 diabetic subjects, 22 required insulin; 49 were regu- 
lated satisfactorily without insulin; and 11 needed insulin in the early portion of their 
treatment but were later able to discontinue it. It is not clear from the te.vt whether any 
of the tests were performed prior to regulation of the diabetes, but the assumption is 
that all of the subjects were reasonably well controlled when the study vr&s begun. Of 
all the data obtained, the authors believe “the height of the one-hour blood sugar is the 
most reliable criterion for differentiating the normal person from the diabetic patient.” 
They found that normal subjects gave readings at one hour of 150 mg. of glucose per 
100 cc. or less, and that diabetic subjects showcd-lTO mg. or more of dextrose per 100 ec. 
of blood. The values for doubtful cases fell between these two figures. The two-hour read- 
ing was the next most reliable determination, and even if not done in all instances, 
should always be carried out in the doubtful case. At two hours, normal subjects had a 
blood sugar of 125 mg. or less per 100 cc. of blood, while values for the diabetic were 135 
mg. or more per 100 cc. The one-half hour reading afforded little or no information, and 
from the viewpoint of the authors "m.ay well be deleted from the procedure.” hieh 
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one-hour rcjicling with n nonunl two-liour rending mny be indientiA^e of an excessiA^ely 
rapid absorption of dextrose; conversely, a. normal onc-liour figure witli a higli two-hour 
value may represent a delaj'’ in the emptjdng time of the stomach. As is the case Avith 
any other laboratory procedure, too much reliance should not be placed upon the results 
of the test alone. It should be interpreted in the light of all the clinical data. — T.H.McG. 


Dumm, R. M., and R. a. Shipley. The simple estimation of blood ketones 
in diabetic acidosis. J. Lah. & Clin. Med. 81(10 ) : 1162-1163 (1946). 

An especially prepared nitroprussidc poAvder has been used for the detection of 
acetone in body fluids. A single drop of the fluid to be tested is added to a pinch of the 
poAA'der, 5 mm. in diameter, on Avhite filter paper. When the reaction is positiA'e a Auolet 
color reaction promptly occurs AA'hich is absorbed into the paper and ma}’’ last for seA'eral 
hours. A drop of serum from blood containing a total of approximate!}^ 10 mg. of total 
acetone bodies per 100 cc. aaHI giA'^e a i)OsitiA^e reaction. Therefore, by a series of dilutions 
of the serum, it is po.ssible to determine quickly the blood loA^els for acetone bodies AA'ithiii 
an accuracy of plus or minus 10 mg. per 100 cc. The authors liaA'e found their estima- 
tions AAuth the method to check aa'cH AA’ith microchemical determinations AA’ithin the 
range OAmr Avhich the method has been applied, A’iz. from 0 to 100 mg. of total acetone 
bodies per 100 cc. The method has been found particularly useful in (1) the routine 
management of diabetic coma; (2) the proinpt recognition of surgical complications 
simulating coma'in the diabetic as contrasted Avith coma itself and (3) the differentiation 
of minimal ketonuria due to minimal ketonemia from minimal ketonuria AA'ith depressed 
renal function and scA'^ere ketonemia. — T.II.McG. ■ 

Engelhardt, H. T., and J. P. Melvin, Jr. The management of diabetes 
mellitus during pregnancy. South. Med. Jour. 39(0): 734-737 (1946). 

Despite the fall in maternal mortality obseiwed in diabetic pregnant AAmmen treated 
with insulin, infant mortality in these indiAuduals has remained consistently high. Of 
1490 diabetic Avomen examined, 23 or 1.6 per cent, were obstetric cases. In this latter 
group, tAvo patients Avere admitted to the hospital in coma, one of AA’honi died, and three 
Avere seen in seA’^ere acidbsis. There AAmre only tAvo cases of polyhydramnios, and a fetal 
mortality of 47 per cent A\'as obsei’Amd. The treatment of the pregnant diabetic and the 
physiologic changes in carbohydrate tolerance during pregnancy AA'ere classified accord- 
ing to the trimester the patient Avas examined. In the first trimester, the loAvered renal 
threshold and decreased glucose tolerance resulted in increased insulin requirements. 
Little or no change Avas observed in carbohydrate tolerance or insulin requirements in the 
second trimester. The third trimester aa^s characterized by sudden changes in carbo- 
hydrate tolerance. Therefore no dogmatic routine could be prescribed in this stage. The 
same dietary and Aveight restrictions obserAmd in normal pregnant women should be 
ascribed to in pregnant diabetics. The authors advocated the use of the preconception 
dose of protamine zinc insulin and advised control of significant glycosuria by the use 
of crystalline insulin. All patients Avere deliAmred per vaginam. The authors did not 
attempt to explain the difference between the effect of insulin in. reducing the maternal 
mortality rate and its failure to prevent fetal mortality over that seen in pregnant dia- 
betics in the pre-insulin days. — H.S.K. 
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Fisher, A. E., and Henry Bolger. Behavior and ps 3 -choIogic problems 
of jmung diabetic patients. Arch. Int. Med. 78:711 (1946). 

,The problems which arose in 43 young diabetic patients from childhood through 
adolescence to maturitj' have been analyzed. Each patient had been observed for at least 
ten years. The type of home, its economic security and the contacts at school and in 
social life, all had especial influence on the reaction of the diabetic child to his disease. 
Specific problems of childhood became less disturbing with the onset of maturity. During 
adolescence, problems relating to vocation and marriage appeared. Maturity usually 
brought about improvement in behavior, with the desire for independence being its 
outstanding characteristic. IMarriage for the young diabetic person was difiicult, espe- 
cially for the young women. However, most of the marriages have been happy ones. 
The specific effects of diabetes on behavior were unrelated to the age of onset, the dura- 
tion or the severity of the disease. Diabetic regimentation, while necessarj', at first pro- 
duced behavior difficulties. The immediate and the more remote or cumulative effects 
of hypoglycemia on the brain were considered to be potentially serious. Psychopathic 
beha\’ior in a serious form was exhibited in 3 patients; other minor behavior disturbances 
were frequent. Patients in the better economic group and with better home environment 
had higher intelligence quotients and made more satisfactory adjustments to diabetes. — 
LB. 

Gabrilove, J. L. Chloride excretion during glycosuria in patients tvith 
diabetes. J. Clin. Investigation S5(2): 256-260 (1946). 

Seven diabetic patients without ketosis were given diets containing from 2 to 4 grams 
of salt daily. While fully controlled from a diabetic \iewpoint, the excretion of chloride 
on such a diet was averaged for a control period of seven days. Glycostiria was then in- 
duced by administering additional carbohydrate, by the withdrawal of insulin or bj' a 
combination of these procedures. There was no increase in the chloride e.xcretion during 
glycosuria without ketosis even though the glycosuria was marked in degree and pro- 
longed man}' days. — T.H.McG. 

Goldstein, N. P., M, Jacobson, I. R. Telford, and J. F. Roe. Studies of 
pancreatic function. III. The effect of ligation of the pancreatic ducts 
upon the amylase and lipidase content of the blood. J. Lab. & Clin. Med. 
31 (9): 999 (1946). 

Values for the amylase and lipidase of the blood serum were determined before and 
at periodic intervals for 8 months following tjie ligation of the pancreatic ducts of four 
cats. The usual immediate increase of these substances in the serum was observed post- 
operative!}'. At the one and two-month intervals all the animals showed values for 
amylase definitely below the control figures. Variations in the lipidase content of the 
serum were less well marked, but a “recognizable decrease” could be observed 3 months 
postoperative!}'. From the third month onward, there was a gradual increase in the 
value for both substances, and by the end of the eighth month the serum concentrations 
for both were normal. In connection with these changes, it is of considerable interest to 
note that the pancreas of one animal was “completely atrophic”; that little acinar tissue 
was recognizable in two, while the fourth showed some “normal areas of acinar tissue.” 
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Despite this variation in the histological picture, the behavior of serum amylase and 
lipidase was quite similar in all four of the cats. The authors conclude that the subse- 
quent return to normal of the values for serum amylase and lipidase were due to extra- 
pancreatic factors. Moreover, the results of their experiments led them to believe that 
the determination of serum lipidase is as nonspecific as the amylase test in the diagnosis 
of chronic pancreatic disease. — T.Il.McG 

Kimble, M. S., 0. A. Gbrmek, and E. L. Sevringhaus. Vitamin A and 
carotene metabolism in the diabetic as reflected liy blood levels. Am. J. 
Med. Sci. 212: 574 (1946). 

Plasma vitamin A and carotene levels were determined by dependable methods in 
IIG unselected diabetics. All possible types of deviation from the normal range in 
vitamin A: carotene relationship were observed. Values for one or both substances oilt- 
side the normal range for the appropriate sex were found at hospital admission in the 
blood of 49% of the 59 males and 47% of the 57 female patients. The predominant type 
of deviation in the series as a whole was low vitamin A: low carotene. This was par- 
ticularly noticeable among older patients and patients with infection. Least prominent 
of anj’’ trend was that toward high carotene with deficient vitamin A, an alteration that 
has been widely assumed to be characteristic of diabetes and that has been rationalized- 
as resulting from a defect in the diabetic organism’s ability to derive vitamin A from its 
pro-vitamin, carotene. Relatively uncommon in the series was the so-called diabetic 
carotenemia, considered vdthout regard for the accompanying vitamin A level. From 
anab'-sis of the individual cases in the light of present knowledge of the facts that can 
alter vitamin A supplies, availability, reserves, use, and the resultant blood levels, it is 
evident that there is no type of aberrant blood picture found in this series of diabetics 
that cannot be explained by considerations not necessarib’’ peculiar to the diabetic,' 
especially if general nutritional failure (less frequent than it used to be among diabetics) 
is included as a possible cause for inefficient use of ingested carotene. — E.C.R., Jr. 

Langner, P. H., M. j, Romansky, and E. D. Robin. The fallacy of the 
Exton-Rose glucose tolerance test. Am. J. Med. Sci. 212 : 466 (1946). 

The authors contend that the Exton-Rose 2-dose, 1-hour, glucose tolerance test is 
based upon a physiologic misconception. They believe that in arriving at the conclusion 
that a second 50 gm. dose of glucose would have any appreciable effect upon the blood 
sugar curve in the short space of ^ hour. Exton and Rose failed to take into consideration 
certain physiologic facts: 1) the rate of absorption of glucose from the gastro-intestinal 
tract, 2) its rate of utilization, and 3) the natural shape of a glucose tolerance curve 
after giving 100 gm. of glucose, whether it is given in 1 dose or in divided doses of 50 
gm., at ^ hour intervals. They cite evidence which indicates that the second dose of 50 
gm. adds glucose at a time when there is still an excess in the upper intestinal tract. It 
would seem pointless to give a second dose of glucose at the height of the blood sugar • 
curve, since in a normal individual the curve would fall whether a second dose were 
given or not given. In a diabetic the curve would continue to rise whether 1 initial dose 
or 2 doses at | hour intervals were given. Therefore, any difference in the effect which the 
administration of 1 dose of 100 gm. or 2 doses of 5 gm. each would have upon the blood 
sugar curve would not be manifested during the first hour or during the duration of the 
entire Exton-Rose test. The fact that the body requires 1 hour to dispose of 25 gm. of 
glucose given intravenously, thereby producing the maximum stimulus, makes it seem 
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unlikely that the disposal of an oral dose of 50 gm. could occur in i hour and any ap- 
preciable response be manifested to a second dose of 50 gm. The results of a series of well- 
controlled glucose tolerance tests are presented to support the contention that after 
giving 100 gm. of glucose in 1 initial dose the blood glucose curve is essentially the same 
as that obtained after giidng 100 gm. in 2 di\-ided doses of 50 gm. initially and 50 gm. 
at I hour (the Exton-Rose procedure). They point out that the interruption of the oral 
glucose tolerance test at 1 hour and the consequent use of the peak value as the criterion 
is much less accurate than the use of the 2 or 3 hour value of the glucose tolerance cuiwe. 
They conclude that the Exton-Rose test is based on an h>-pothesis that is physiologically 
unsound, that the test is not a physiological entity, and that it is not basically different 
from the 1-dose glucose tolerance test. — E.C.R., Jr. 

Lazaeow, A., AKD S. L. Palat. The production and cour.?e of alloxan 
diabetes in the rat. J. Lab. & Clin. Med. SI (9) : 1004-1015 (1946). 

The purpose of this work was to develop a method by which diabetes could be con- 
sistently produced in the rat. In aU, 77 rats were injected with alloxan either intra- 
peritoneallj' or intravenously. The variability of results obtained by intraperitoneal 
administration was ascribed to the "highl}- variable factor of destruction,” which is 
minimized when the drug is given rapidly b 3 ' the intravenous route. An injection of 40 
mg. per kg. intravenous!}* produced about the same degree of diabetes as a dose of 200 
mg. per kg. intraperitoneally, and did so much more consistently. Dosages of from 50 to 
200 mg. per kg. intraperitoneally and of from 15 to 100 mg. per kg. intravenously were 
tried. At the highest dosage level used intraperitoneally, 75 per cent of the animals 
developed diabetes, but appreciable renal damage was invariably present. Following 
the intravenous injection of aUo.xan, there was an initial h}'perglycemia lasting three 
hours or more, followed by a very short period of hypoglycemia and finally a permanent 
hyperglycemic phase, usually reached by the end of 48 hours. All animals responded in 
the above fashion when 40 or more mg. per kg. were given intravenously, whereas only 
75 per cent responded similarly to the largest doses (200 mg. /kg.) intraperitoneally. The 
severity of the blood sugar responses varied directly with the size of the dose of alloxan. 
Renal damage was not significant in animals receiving intravenously a dose of 40 mg. 
or less per kg. This is in contrast to the fact that azotemia and renal damage were in- 
variably present when the same degree and severity of diabetes was caused by the 
intraperitoneal injection of 200 mg. per kg. As a rule, by the use of a single intravenous 
dose of 40 rag. per kg. of body weight, it was possible to develop a moderately severe to 
severe diabetes in which the values for blood sugar continued to rise gradually to attain 
a height of from 400 to 600 mg. per 100 cc. within several weeks. The authors believe 
that the intravenous use of alloxan affords a dependable way to produce experimental 
diabetes consistently, and feel that the administration of a dose of 40 mg. per kg. of body 
weight will be followed by damage to the pancreas resulting in the loss of function of the 
beta cells without serious lesions in the liver or kidney. — T.H.McG. 


Page, R. C., .and E. H. Laxg. Study of absorption from erv’stalline in.sulin 
pellets and solutions at various sites in rabbits. J. Lab. & Clin. Med. 
5/(10): 1144r-1147 (1946). 

Hand-compressed pellets of crystalline zinc insulin var}*ing in size from 2.9 to 0.5 
mg. with a potency of 25.89 units per milligram were implanted subcutaneously, intra- 
muscularly. or intrasplenically into rabbits. Blood sugar values were determined just 
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prior to the implantation and at 4, 5, 24 and 30 liours thereafter. All control animals 
survived the 30 hour period of observation. Eighty per cent of the animals with sub- 
cutaneous implants died of , insulin shock within 24 hours, whereas 40 per cent of those 
with the intramuscular and intrasplcnic implants, respectively, had succumbed in a 
similar manner within the same period of time. At 30 hour.s, the surviving animals of the 
subcutaneously implanted group showed normal values for glucose in the blood. For the 
subcutaneous and intramuscular routes of implantation, the most pronounced hypo- 
glycemic effect was observed between the 4th and the 5th hours and had disappeared in 
the surviving animals by the end of the 24 hour period. In the case of the intrasplcnic 
implantations, the insulin effect was much more prolonged with an average value for 
blood glucose at 24 hours in the G surviving animals of 51 mg. per 100 cc. The more 
rapid and intense hypoglycemia produced by the subcutaneous implantation was at- 
tributed by the authors to mechanical factors causing ^ more rapid breakdown of the 
pellets. This conclusion seemed all the more valid iri \dew of the fact that no significant 
differences in the action of insulin in rabbits between intramuscular and subcutaneous 
injections of watery solutions could be demonstrated with regard to the speed of onset 
and depth of hypoglycemia. Despite the fact that the absorption of insulin from the 
splenic implants closcl}’- followed the route normalb’^ taken b^" endogenous insulin after 
its release from the pancreas, the authors could detect “no appreciable hepatic regula- 
tion."— T.I/.iRcC?. 

Reveno, W. S. Tliiouracil effect in diabetes mellitiis complicated by 
hyperthja’oidism. Avi. J. Med. Sci. 211: 174 (1946). 

According to the author, diabetes raellitus and h 3 'perthyroidism occur together in two . . 
different combinations: (1) secondary hj'perthjToidism (toxic adenoma) which becomes 
manifest after the diabetes mellitus has appeared, and 2) primary hj’-perthj^roidism 
(exophthalmic or toxic diffuse goiter) which antedates the diabetes mellitus in appear- 
ance. The author treated 6 patients with this combination of disorders with tliiouracil 
and obtained improved control of the diabetes in the 4 of the secondary type; the other 
two patients failed to respond favorably or became worse. Of the 13 patients previously 
reported in the literature the 4 that responded favorably were the only cases of the 
secondarv tj^pe. The author believes that tliiouracil is as effective as thjToidectomj'’ in 
diabetics who have secondary hypertlij^idism, but that in those who have primary 
hyperthj^roidisni or exophthalmic goiter tliiouracil exerts little favorable influence on the 
control of the diabetes although it does control the manifestations of thyrotoxicosis.— 
E.C.R., Jr. 
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RADIO IODINE: ITS USE AS A TOOL IN THE 
STUDY OF THYROID PHYSIOLOGY'* 

RULON W. RAWSON and JANET W. AIcARTHUR 

From the Thyroid Clinic of (he Massachuaeils General Hospital and 
Department of Medicine, Harvard Medical School 

W ITH the discovery of artificial radioactmt}’’ by Joliot and Curie (1), 
the building of the cyclotron by Lawrence and his associates (2, 3), 
and the development of the uranium chain reacting pile (4), the physicists 
have offered to biologists and physicians valuable tools for the study of 
intermediary metabolism. Indeed, the discoverj'^ of radioactive tracer 
techniques has been Ukened in importance (5, 6) to the invention of the 
naicroscope. The particular advantage of studies with these techniques lies 
in their applicability to the investigation of metabohc processes in phj’^sio- 
logic equiUbrium. 

As Marine (7, 8, 9, 10) and his associates demonstrated in 191.5 and 
1916, the thjuoid gland is unique in that it has the ability to collect iodine 
selectively in relativelj" large quantities. It is, therefore, not surprising 
that studies with the radioactive isotopes of iodine have proved readily' 
applicable and illuminating in the study of thjToid phj’^siologj*. 

In 1937, a cooperative investigation for the studj' of thjuoid physiology 
with radioactive isotopes of iodine was started in the Ph 3 'sics Department 
of the Alassachusetts Institute of TechnologA" and the Thj-roid Clinic of the 
Massachusetts General Hospital. Yery soon thereafter a .similar project 
was undertaken at the Universitj' of California. Since then investigators in 

Received for publication December 21, 1946. 

* The work re%'iewed here from our own laboratories has been aided by grants from 
the Josiah ^lacy, Jr. and John and Mary R. Markle Foundations, the H. X. C. gift of 
Harvard University, Parke Da^ds and Co., and b'* a gift from an anonjunous donor. 
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institutions throughout the scientific world have used similar techniques 
for the study of prolDlems related to thyroid physiology. In the laboratory 
these studies have been done in experimental animals and with in vitro 
techniques on slices of thyroid tissue. In the clinic radio iodine tracer meth- 
ods have been applied in studies of normal human beings and of patients 
suffering from various thyroid maladies. 

Five isotopes of radioactive iodine have been described in detail by 
Livingood and Seaborg (11). They are isotopes produced by bombardment 
of iodine, tellurium or antimonj’- by neutrons, deuterons or helium ions 
respectively. The first available radioactive iodine was prepared by the 
action of slow neutrons on iodine. It has also been prepared by deuteron 
bombardment of tellurium. Its atomic weight is 128. Its half life of 25 
minutes put a limit on the time of observation in the early studies with 
radioactive iodine. Bombardment of iodine with fast neutrons gives rise to 
a radioactive element which has a half life of 13 days and has an atomic 
weight of 126. Chemically, it is identifiable as iodine and therefore, is 
known as I^"®. This same isotope has also been prepared by bombarding 
antimony with helium ions. Another radioactive isotope of iodine arises 
from the bombardment of antimonj'- with helium ions. Its half life is four 
days and its atomic weight is 124. The bombardment of metallic tellurium 
with deuterons gives rise to two radioactive isotopes of iodine. One has an 
atomic weight of 130 and a 12.5 hour half life. The other has an atomic 
weight of 131 and a half life of 8 days. The eight day half life of this last 
named isotope makes it a most convenient preparation for use in biological 
experimentation. In the literature these various isotopes are identified by 
their atomic weights or by designating their half life periods. 

The Collection of Iodine by the Thyroid and the Effect of the Thyrotropic 
Hormone. 

Hertz and his associates (12, 13, 14, 15) have demonstrated that the 
normal thju’oid collects far greater amounts of administered labelled iodine 
than do other tissues., They have also observed that thyroids made hj'^per- 
plastic by the administration of thyrotropic hormone or certain nitriles or 
by cabbage feeding have a greater affinity for iodine than do normal thy- 
roids. The thyroids of animals previously treated with iodine collect small- 
er amounts of the administered tracer iodine than do the thyroids of normal 
animals. 

LeBlond and Sue (16, 17, 18) have also demonstrated that thyroid 
tissue collects selectively more iodine than do other tissues of the body. 
They have observed that the thyroids of hypophysectomized animals col- 
lect much less iodine than do the thyroids of intact animals, but much more 
than do other tissues of the body. The thyroids of animals previously 
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treated witll tliyrotropic hormone collect much more iodine than do the 
thjToids of normal control animals. 

LeBlond (19) has used radioactive iodine in studying the anatomic dis- 
tribution of iodine in the rat thjuoid. The thjToids were removed and sec- 
tioned after radioactive iodine had been administered. Radioautographs 
were made by placing the sectioned thyroids against photographic film. 
The sections when stained were compared with the shadows produced bj' 
emanations from the deposited radioactive iodine. With these studies it 
has been obsen^ed that iodine is deposited primarily in the colloid. In an- 
other study udth autoradiograms (20), LeBlond has observed a predomi- 
nance of basophilic foUicles in the stimulated thyroids. Yet, he has found 
that these follicles always contain less of the radioactive iodine than do 
the acidophilic follicles. He interprets these results as indicatmg that the 
turnover of iodine proceeds more rapidly in the basophilic follicles than in 
the acidophilic follicles. 

Ariell and his associates (21), have demonstrated that though the thy- 
roid collects by far the highest percentage of the administered iodine, limg 
and kidney tissues collect relatively more than do other tissues of the bod}". 
They could not demonstrate any radioactivity in the expired air of their 
animals. 

LeBlond and Mann (22) have observ^ed that rats on an iodine deficient 
diet, or receiving an iodine deficient diet supplemented by soy beans, col- 
lect more iodine in their thyroids than do the control animals. The soj' 
bean fed animals have a greater aflinity for the administered iodine than 
do animals on an ordinary iodine deficient diet. 

Keating (23) has used radioactive iodine in a collaborative study with 
the Radioactivity Center of the Massachusetts Institute of Technologj" 
and with members of the Thyroid Clinic of the Massachusetts General 
Hospital. The objective of this study was to determine whether any rela- 
tionship could be demonstrated between the anatomic changes effected 
by the injection of thyrotropic hormone and changes in the thjnoid's 
capacity to collect iodine or to release previously stored iodine. The day 
old male chick was used as the test animal. In each experiment of this study 
the animals were di\dded into two sub-groups. One group serv^ed for the 
study of iodine collection, and the other group was used to determine the 
effect of treatment on the thjnoid weight and on the mean acinar cell 
height done according to the techniques described by Rawson and Starr 
(24) and Rawson and Salter (25). The animals were injected with 2 gamma 
of iodine as sodium iodide labelled with radioactive iodine with a half life 
of eight days (I”i) twenty-four hours after the last injection of the thjTO- 
tropic hormone. Tour hours later the animals were sacrificed and then- 
thyroids removed. The percentage of labelled iodine collected was de- 
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termined hy comparing the radioactivity in an alkaline digest of the thy- 
roids with that in a known amount of the original preparation of radio- 
active iodine. 

In the first experiment 120 chicks were divided into five groups, and 
the effects of varying doses of thyrotropic hormone were determined. 
Thyrotropic hormone in doses of i, -J-, and 1 unit was administered by 
subcutaneous injection for 4 succe.s.sive da 3 ^s (26). It was observed that 
with increasing doses of thyroid stimulatipg hormone both the weights of 
the thjwoid glands and the mean acinar cell heights continue to increase 



Collection of radioactive iodine 

^ ^ Mean acinar* cell height 

Weight of thyroid ■* 


Fig. 1. Tlie effect of varjnng doses of thyrotropic hormone on the collection of radio- 
active iodine, mean acinar cell height and on the weight of the thyroids of baby chicks. 
Each point on the figure represents the average per cent increase over the average ob- 
served in untreated controls. 

though the latter tend to level off with larger doses. The capacitj’- of the 
thyroid to collect the labelled iodine apparently reaches a plateau when 
the daily dose of thyrotropic hormone exceeds | of a unit. The average per 
cent increase over the normal in mean cell height, thyroid weight and io- 
dine collection for each dose group is illustrated in Figure 1. 

In the second experiment the effects of repeated doses of thyrotropic 
hormone were determined on 278 chicks. The treated animals were injected 
with one unit of thyrotropic hormone daily. Beginning with the first dose 
animals from the treated and control groups were sacrificed twenty-four 
hours after each injection. It was observed that the mean acinar cell 
heights increase rapidly following the initial dose and increase by success- 
ively smaller increments following each subsequent dose. The weights of 
the thyroids increase slowly at first but later increase precipitously. By 
the fifth day the increase in weight far exceeds the increase in cell height. 
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Figure 2 illustrates the average increase over the normal in each of these 
responses as the number of injections -n-ith thjTotropic hormone is increas- 
ed. 

It would appear that the anatomic changes produced by administering 
thj’Totropic hormone are, first, an increase in the .size of the existing thy- 
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Fig. 2, The effect of daily injections of thjTotropic hormone on the collection of radio- 
active iodine, mean acinar cell height and weight of the thjToid of baby chicks. One unit 
of thjTotropic hormone was given daily. One group of chicks was sacrificed 24 hours after 
each injection. Each point on the figure represents the average per cent increase over 
the average observed in the untreated controls. 


roid cells and, second, a multiplication of cells after the cellular hj-per- 
trophy has reached a ceiling. The latter change would account for much of 
the increase in weight, though some of this weight increase is no doubt due 
to an increase in vascularity. There is no change in capacity to collect 
radioactive iodine in the first twenty-four hours. The increase in this capa- 
city is impressive between 48 and 72 hours, after which there is no further 
increment even though the thyroid mass continues to increase. This same 
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it 

piienomenon of decelerating increase in the thyroid’s avidity for iodine 
with greater thyroid stimulation has also been observed by LeBlond and 
Sue. It would seem that rapidly growing and hyperplastic thyroid tissue 
exhibits a lesser avidity for iodine than does tissue which shows only hyper- 
trophy. This decrease in function may be attributable to the fact that 
hyperplastic cells are too young to be capable of collecting iodine. The work 
of Gorbman and Evans (27) would tend to substantiate such,an explana- 
tion. They demonstrated that foetal rat thyroids are totally incapable of 



Hours following initial dose thyrotropic hormone 

Fig. 3. The effect of daily injections of thyrotropic hormone on the loss of radioactive 
iodine from the thyroids of baby chicks. The radioactive iodine was given to all of the 
chicks before any food or water had been administered. One unit of thyrotropic hormone 
was administered daily for three days and one group of treated chicks was sacrificed 24 
hours after each injection of thiTotropic hormone. Controls were sacrificed at the be- 
ginning and at the end of the experiment. Each point on the figure represents an average 
per cent of the administered radioactive iodine demonstrated in the thyroids of each 
group. 

collecting iodine until the nineteenth day. Even then the capacity for col- 
lecting iodine is inferior to that observed on the twenty-first day. It is 
aljso possible that this apparent decrease in function of the markedly stimu- 
lated thyroid is an artifact. The excretion of iodine by the hyperplastic 
thyroid may be so rapid that the rate of iodine absorption cannot be deter- 
mined accurately by the methods used in this study. Evidence in support 
of this explanation may be found in the next experiment (23) in which the 
effect of the thyrotropic hormone on the release of stored iodine was .stud- 

ied. , 

Fifty starved chicks, 48 hours old, were given 0.5 micrograms of iodine 
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labelled with radioactive iodine. The treated animals received one unit 
daily of thyroid stimulating hormone for three days. One group was sacri- 
ficed twenty-four hours after each injection. Controls were sacrificed on 
the first and third days. The loss of stored iodine was greatly increased by 
each injection of thyroid stimulating hormone. There was a loss of 76 per 
cent of the iodine in the first twenty-four hour period. At the end of three 
days the iodine loss in the treated animals amounted to 96 per cent as 
compared to a loss of 48 per cent in the untreated controls. The loss of 
stored iodine by the thyroid in response to the administration of thyro- 
tropic hormone is illustrated in Figure 3. 

The studies of Perlman, Morton and Chaikoff (28, 29) also indicate that 
treatment with the thyroid stimulating hormone causes a rapid release of 
hormonal iodine. They have observed that the plasma of guinea pigs 
treated with thyroid stimulating hormone contains a greater percentage 
of organically bound radioactive iodine than does the plasma of untreated 
animals. This phenomenon appears to be reflected in the tissues. Twenty- 
six hours after the injection of th 3 a-otropic hormone almost all of the radio- 
active iodine contained in the muscle, liver and intestine is found in the 
thyroxin-Uke fraction. In the untreated animals more than half of the.in- 
^ itially labelled iodine in the same tissues is in the inorganic form. 

Studies on the Chemical Transformation of Administered Radioactive 
Iodine. 

Perlman, Morton and Chaikoff (28, 29, 30, 31) employing tracer 
amounts of radioactive iodine without carrier have executed a series of 
studies on the distribution of various fractions of th}Woid iodine under 
different experimental conditions. They have reported that as the time 
interval after administering tracer iodine increases, there is a concomitant 
increase in the proportion of labelled iodine in the thyTOxine-like fraction. 
These same investigators with Anderson (32) have found that, though the 
thyToids of hypophysectomized rats collect much less of the tracer iodine 
than do the thyroids of intact animals, the amount collected is real and 
measurable. The iodine is readily' converted into the diiodotyT:osine-like 
fraction but very' little of the tracer is demonstrable in the thy'roxine-Hke 
fraction. 

Mann, LeBlond and Warren (33, 34) have studied the conversion of 
radioactive inorganic iodine to the diiodoty'Tosine and thy'roxine-like frac- 
tions. At 2|, 28 and 48 hour intervals the greatest concentration of the 
labelled iodine js demonstrable in the diiodotyrosine-like fraction. The 
longer the time inter\'al the greater is the amount of tracer iodine found 
in the thyroxine-like fraction. 

hlorton and associates (35) have studied the formation of thyroxine and 
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diiodotyrosine by the completely thyroidectomized aninial. They have 
reported that totall}’^ thyroidectomized rats are able to convert iodide to 
diiodotyrosine and thyroxine. (The completeness of the thyroidectomy 
was confirmed by histologic examination of serial sections from the base 
of the tongue to the heart and by radioaiitographic demonstration of the 
absence of iodine-concentrating tissues in the neck and mediastinum.) 
'As early as 96 hours after its injection, 30 per cent of the radio iodine de- 
monstrable ill the liver and in the small intestine is organically bound; 20 
per cent is found in the diiodotyrosine-like fraction and 8 per cent in the 
thyroxine-like fraction. The presence of newly formed radio-diiodoty- 
rosine and radio-thyroxine was established in the thyroidectomized rat by 
demonstrating a constant radioactivity per unit of crystalline material 
obtained during several recrystallizations of (1) a mixture of the thyroxine- 
like fraction of the tissue and inert crystalline thj'-roxine and (2) a mixture 
of the diiodotyrosine-like fraction of the tissues and inert ciystalline diio- 
dotyrosine. 

These observations on the chemical transformation of radioactive iodine 
are very interesting and may be of fundamental importance. However, it 
must be remembered that the possibility of an exchange taking place be- 
tween the natural occurring iodine and the newly administered labelled 
iodine is real. There is even greater danger of an exchange occurring be- 
tween the radioactive iodine and added cr 3 ^stalline thyroxine or diiodo- 
tyrosine, Miller and co-workers (36) using radioactive iodine as iodide 
have observed an exchange between the iodide ions and the iodine of diio- 
dotyrosine at a pH of 4 to 5.5. These results do not signify that exchange 
reactions necessarily occur in vivo among various iodine compounds. 
However, they do indidate the need for caution in interpreting the results 
of studies with radioactive iodine on the synthesis and metabolism of 
the thyroid hormone. 

Lein (37) in his studies with radioactive iodine has observed that as 
inorganic iodine is converted to an organic fraction more total iodine is 
demonstrable in the gland. 

LeBlond, Gross, Peacock, and Evans (38) have observed that rats ex- 
posed to cold at the time of maximal stimulation fix 2.7 times as much radio- 
active iodine in their thyroids as do the control rats. Separation of the 
iodine fractions of the thyroids at various time intervals indicates that the 
turnover of thyroxine and the excretion of iodized products proceeds at 
double the normal rate in animals exposed to cold. 

The Effect of Certain Thyroid Inhibitors on the Metabolism of Iodine. 

Chaikoff (39, 40) and his associates have utilized radioactive iodine 
for the study of iodine metabolism with in vitro techniques. They have 
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incubated thyroid slices in Ringer’s solution containing tracer amounts of 
radioactive iodine and then determined the fractions of inorganic, diiodo- 
tyrosine-hke and thjuoxine-like radioactive iodine in the thyn-oid tissue. 
After three hours of incubation as much as 12 per cent of the added iodine 
in the thyroid slices is in the thyroxine-like fraction and as much as 70 per 
cent is in the diiodotyrosine-like fraction when slices of rat thyroids are 
studied. Slices of thyToids from dogs and from sheep convert- less of the 
iodine into the organic fractions. In another study' (41) they' have reported 
that cy'anide, azide, sulfide and carbon monoxide inhibit the formation of 
diiodoty'rosine and thyroxine. Decreasing the oxygen concentration also 
inhibits the conversion of inorganic to organic thy'roid iodine. They' con- 
clude that the formation of diiodotyTOsine and thy'roxine is linked with 
aerobic oxidation in which the cytochrome and ey'tochrome oxidase systems 
are involved. Cyanide and sulfide inhibit the accumulation of labelled 
iodine by' the thyroid slices, whereas azide has no effect on the collection of 
iodine. By' similar techniques (42) they' have demonstrated that various 
sulfonamides inhibit the formation of diiodoty'rosine and thy'roxine with- 
out affecting the iodine concentrating power of the thyroid sUces. In an- 
other in vitro study' (43) they' have obsen'ed that the addition of a small 
excess of iodide to each flask of medium inhibits the conversion of inor- 
ganic radioactive iodine to diiodoty'ro.sine-like and thy'roxine-like iodine. 

With the same in vitro techniques this group of investigators (44) has 
studied the effect of various goitrogenic substances on the conversion of 
iodine to diiodotyrosine and thy'roxine by shoes of sheep thyToids. They 
have observed that thiourea, thiouracil, ally'lthiourea, and para amino 
benzoic acid strongly' inhibit the formation of diiodotyrosine and thyTOxine 
but do not prevent the collection of inorganic iodine. Methyl cy'anide has 
no effect on the collection of iodine nor on the conversion of inorganic io- 
dine to the organic fractions. Potassium thiocyanate not only' depresses 
the conversion of inorganic iodine to diiodoty'rosine and thyroxine but also 
prevents the collection of iodine by' thy'roid shces. 

This group of investigators (45) has also studied the influence of thio- 
uracil on the formation of thy'roxine and diiodotyTosine by the intact thyToid 
gland of the rat. The feeding of thiouracil for seven days depresses the up- 
take of radioactive iodine. The thynroids obtained from rats injected with 
radio iodine on the last day' of thiouracil feeding as well as those removed 
from rats injected seven days after its feeding had been stopped contained 
about half the amounts of radio-thyroxine and about one third the 
amounts of radio-diiodoty'rosine found in the normal glands. Recovery, as 
judged by' the iodine concentrating capacity' of the thyroid and the 
amounts of radiothy’roxine and radio-diiodotyro-sine formed is complete 
two weeks after the administration of thiouracil ha.s been discontinued. 
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We have used the radio iodine tracer techniques in studying the mode of 
action of certain goitrogenic agents on the thyroids of experimental ani- 
mals and of patients who developed goiters while taldng these agents 
therapeutically. 

Since Astwood (46) had shown that the goitrogenic action of potassium 
thiocyanate can be prevented by iodine and that thiouracil is an iodine 
resistant goitrogen we (47) undertook to determine whether any difference 
could be demonstrated in the collection of radioactive iodine by thyroids 
of animals made goitrous with these two agents. Seventy-five rats were 
maintained on a Remington borderline iodine deficient diet. The daily in- 
take of iodine in these animals was estimated to be 0.6 gamma. One group 
of twenty-five rats received 'thiouracil in the drinldng water in a concen- 
tration of 0.1 per cent. A second group of twenty-five animals received a 
0.25 per cent solution of potassium thiocyanate as drinking water. The 
remaining 25 animals served as controls. After the experimental animals 
had received the drugs for a twenty-eight daj’^ period, they all received by 
intraperitoneal injection two gamma of iodine as sodium iodide labelled 
with radioactive iodine. The animals were sacrificed four hours later. Their 
thyroids were removed and the radioactivity of an alkaline digest of each 
thyroid was coiujjared with that of a standard equal to the amount of the 
injected labelled iodine. The average thyroid weights per 100 Gm. of 
body weight of the control animals was 10 mg.; of the potassium thio- 
cyanate treated animals 23.0 mg.; and of the thiouracil treated animals 
32.0 mg. The average collection of labelled iodine by the thyroids of con- 
trol animals was 56 per cent; of the potassium thiocj’-anate treated animals 
86 per cent; and of the thiouracil treated animals 10 per cent. The average 
thju'oid weight and per cent collection of iodine bj'^ each of these groups is 
illustrated in Figure 4. 

Similar observations have been made on two patients who developed 
goiters and myxedema while taking these same drugs. The first patient 
(48) was a hypertensive who developed a large vascular goiter and myxe- 
dema after receiving potassium thiocyanate for one year. The second 
patient was an acromegalic whose growth Drs. F. Albright and E. Reifen- 
stein attempted to decrease by inducing hypothyroidism with thiouracil. 
Six months after the treatment had started he developed myxedema and 
a very large vascular goiter. Biopsy specimens were obtained from the 
goiters of both of these patients. Histologically both were wildly hyper- 
plastic. (See Figures 5 and 6.) Though these goiters were similar in histo- 
logic appearance, they differed radically in their capacity to handle radio- 
active iodine. The thyroid of the patient treated with potassium thiocyan- 
ate retained 76 per cent of a tracer dose of radioactive iodine; that of the 
thiouracil treated patient retained none of it. (See Figure 7.) 
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It appears that thiouracil blocks the uptake of iodine and thus prevents 
the formation of an iodinated hormone. The result is a fall in the rate of 
metabolism and hj^Derplasia of the thyroid. It has been suggested that the 
latter is due to increased pituitary thjTotropic actmt 5 % Larson, Keating, 
Peacock and Rawson (49, 50) have demonstrated that thiouracil promptly 
produces a block to the collection of iodine. They treated 60 chicks vrith 



Fig. 4. The collection of radioactive iodine by the thjToids of rats made goitrous by 
the administration of potassium thiocyanate and thiouracil. The irhite columns repre- 
sent the average thyroid iveights (mg.lOO Gm. body rreight). The black columns repre- 
sent the average per cent collection of administered radioactive iodine bj* the thjroids. 


one unit of thyrotropic hormone daily for four days. On the fifth day the 
experiment was begun. Forty chicks received 10 mg. of thiouracil by 
injection at the beginning of the experiment. Groups of 10 animals each 
received radioactive iodine 1, 6, 12, and 24 hours after the thiouracil had 
been administered. Ten control animals received radioactive iodine at the 
beginning of the experiment and were sacrificed four hours later. The 
remaining 10 control animals received radioactive iodine 24 hours later. 
The control animals collected 27 per cent of the administered iodine in 
their thyroids whereas the animal.^; which had received the iodine one hour 
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Fig, 5. Section of thyroid biojjsy spcciinon removed from patient wiio developed a 
goiter wliile talcing potassium thiocyanate. (XlOO) 



Fig. 6. Section of thyroid biopsy specimen removed from patient who developed a 
goiter while taking thiouracil, (XlOO) 
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after ttiiouracil treatment collected only 0.7 per cent of tiie administered 
iodine. Those animals which had received the radio iodine 12 hours after 
the thiouracil was administered showed some escape from the thiouracil 
block to the collection of iodine. Twenty-four hours after the administra- 
tion of thiouracil, the escape was almost complete. These animaLs collected 



Fig. 7. The excretion in the urine of administered radioactive iodine by patients 
having struma medicamentosa. The column on left represents the per cent of adminis- 
tered radioactive iodine excreted by a patient who developed a goiter while taking po- 
tassium thiocyanate. The column on the right represents the per cent of administered 
radioactive iodine excreted by a patient who developed a goiter while taking thiouracil 

23 per cent of the administered iodine, controls sacrificed at the same time 
collected 29 per cent of the administered iodine. (Figure 8). The minimal 
dose of thiouracil necessary to produce this block was found to be 5 mg. 
(Figure 9). 

iMcGinty and Rawson (51) have determined the minimal dose of various 
goitrogenic agents necessarv* to produce a 90 per cent or greater block to 
the collection of radioactive, iodine by the thyroids of rats and chicks. 
Rats which had been maintained on an iodine deficient diet for a period of 
weeks simultaneously received varjing doses of each drug and then were 
given a tracer dose of radioactive iodine one hour after administration of 
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Fig. 8. The effect of thiouvacil administered by .subcutaneous injection on the collec- 
tion of radioactive iodine by the thj'roids of baby chicks. Tiic chicks received four daily 
injections of thyrotropin, one unit dai!J^ On the fifth day 10 mg. of thiouracil was ad- 
ministered at zero hour and radioactive iodine was administered at 1, G, 12 and 24 hour 
intervals after the thiouracil had been administered. Radioactive iodine was adminis- 
tered to controls, which had received thjTotropic hormone only, at zero hour and 24 
hours later. Each point on the figure represents the average per cent of the administered 
radioactive iodine recovered in the thjToids of each group. 



Fig. 9. The effect of varying doses of thiouracil administered subcutaneously on the 
collection of radioactive iodine administered one hour after the thiouracil had been in- 
jected. The chicks were treated with four daily injections of thyrotropic hormone, one 
unit daily, and the thiouracil was administered on the fifth day. Each point on the figure 
represents the average per cent of the administered radioactive iodine recovered in the 
thyroids of each group. 
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the test agent. Chicks were treated with thyroid stimulating hormone for 

4 days and received the test agents in varying amounts on the oth daj^ 
The radioactive iodine was administered one hour later. The per cent block 
to the collection of iodine was determined by the formula 

% administered iodine collected by thyroids of test animals 

2QQ 1 ^ 

% administered iodine collected bj' thyroids of control animals 

The drugs used included thiouracil, 6 n propyl thiouracU, ben2yl thiouracil, 

5 aminothiazole -2- thiol, 3 (phenyl-aminomethyl) thiazoiidine -2- thione, 
aminothiazole and potassium thiocyanate. 

In the rat it was observed that the relative effectiveness of these agents 
in producing a block to the collection of radioactive iodine descends as 
follows: benzyl thiouracil, propyl thiouracil, thiouracil, 5 aminothiazole -2- 
thiol and 3 (phenyl-aminomethyl) thiazoiidine -2- thione. In the chick these 
agents produced a block to the collection of iodine in the following descend- 
ing order: benzyl thiouracil, propyl thiouracil, thiouracil, 5 aminothiazole 
-2- thiol, potassium thiocyanate, aminothiazole and 3 (phenyl-amino- 
methyl) thiazoiidine -2- thione. 

The same investigators (52) in a parallel chronic study determined the 
capacity of chick and rat thyroids, made goitrous with the same agents, to 
collect radioactive iodine. In the goitrous rat the collection of iodine per 
mg. of tissue in all instances was less than in the controls. The order of 
capacity to produce a block descended as follows: 3 (phenyl-aminomethyl) 
thiazoiidine -2- thione, thiouracil, 5 aminothiazole -2- thiol, aminothiazole 
and potassium thiocyanate. In the chick quite different results were ob- 
tained. A marked decrease in the collection of iodine per mg. of tissue was 
observed in animals treated with benzjd thiouracil, propylthiouracil and 
thiouracil. However, the collection of iodine per milh’gram of thyroid tissue 
in chicks made goitrous mth aminothiazole, 3 (phenyl-aminometh3d) 
thiazoiidine -2- thione, 5 aminothiazole -2- thiol and potassium thiocj'anate 
was significantly greater than that collected by the controls. 

While phenylaminomethyl 2 mercaptothiazoline and 5 aminomercapto- 
thiadiazole in the rat are equal to thiouracil in goitrogenic actmtj', they 
are not equal in their capacity to block the Collection of radioactive iodine. 
Therefore, it might be concluded that no necessary correlation exists be- 
tween the goitrogenic and iodine blocking action of these agents. 

The iodine collecting capacity of thjToids made goitrous with various 
agents appears to be at least partlj’^ a function of the time elapsing after the 
last administration of the agent. This is indicated by the work of Chaikoff 
and Taurog and of Randall and Raw.son. Chaikoff and Taurog (53) have 
observed that the iodine concentrating capacity of the intact thyroid is 
depressed in rats treated with potassium thiocyanate protydcd high con- 
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centratioiis of the drug are still present in the circulation. They have also 
found that 16-24 hours after the last administration of potassium thiocy- 
anate, when potassium thiocyanate can no longer be demonstrated in the 
plasma, the enlarged gland has a greater than normal capacity for concen- 
trating radioactive iodine. Randall and Rawson (54) have observed a de- 
creased capacity of the thyroids of rats and chicks to concentrate radio- 
active iodine administered one to six hours following the subcutaneous 
injection of 10 mg. of potassium thiocyanate. The block was no longer 
demonstrable after 12 hours. 

Radioactive iodine has proved useful in studying the effect of thyroxine 
on the thju’oid. Loeser (55) has postulated that the decreased response of 
thyroxine treated guinea pigs to injections of thju’otropic hormone is due 
to a depression of the animal’s own pituitary. However, another possibihty 
is that the exogenous th 3 U’oid hormone might exert a- depressing effect 
through some direct action of the thyroid cell. With this question in mind, 
Cortell and Rawson (56) have investigated the effect of thyroxine on the 
response to thju’otropic hormone in hj’-pophysectomized rats. The response 
to the thju’otropic hormone was determined bj'- thju-oid mean acinar cell 
height measurements and by the collection of radioactive iodine. Two 
groups of 19 h 3 ''poph 3 ''sectomized rats were studied. One group served as a 
control; the other group was treated with 20 gamma of thyroxin daily for 
ten da 3 ^s. Each group of animals Avas divided into three subgroups, and on 
the seventh, eighth, ninth and tenth da 3 '^s the animals in each subgroup 
received 0, 4, and 8 units (26) of th 3 '^rotropic hormone respectively. On the 
11th day all animals were sacrificed. Their thyroids were examined micro- 
scopically under oil immersion. Treatment with th 3 a’oxine alone failed to 
produce any changes in the mean cell height of the h 3 ^pophysectomized rat 
thyroids. The mean acinar cell height of animals treated with 4 units of 
thyrotropic hormone for 4 days Avas 6.5 micra; of animals treated with the 
same dose of thyrotropic hormone plus thyroxine, 4.8 micra. The mean 
acinar cell heights of animals treated Avith 8 units of thyrotropic hormone 
was 7.5 micra; of animals treated AAuth this dose of thyrotropic hormone 
plus thyroxine 6.5 micra. 

The capacity to collect radioactWe iodine Avas determined in similarly 
treated rats. Four groups of hypophysectomized rats were studied. The 
first group received thyroxine 20 gamma daily for 10 days. The second 
group was treated with thyroxine 20 gamma daily for 10 days and received 
4 units daily of TSH on the seventh, eighth, ninth and tenth days. The 
third group received TSH only; four units being injected on the seventh, 
eighth, ninth and tenth days. The fourth group received no treatment. A 
fifth group served as intact untreated controls. Unoperated untreated con- 
trol rats were found to collect an average of 6.98 per cent of the adminis- 
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tered iodine, wHle hypopliysectomized untreated rats fixed only 0.43 per 
cent, an amount whicli was not further depressed by the administration of 
thyroxine. The thjToids of hypophysectomized rats treated with thyro- 
tropic hormone fixed 7.8 per cent of the administered iodine. When the 



Fig. 10. The effect of thjToxine on the response of the hypophysectomized rats' 
thjToids to thyrotropic hormone as indicated by the per cent uptake of administered 
radioactive iodine by the rats’ thyroid. Each column represents the per cent uptake of 
radioactive iodine by a single animal’s thjToid gland. Twenty gamma of thyro.-dne were 
given daily for 10 days. Thyrotropic hormone was given daily for the last 4 days of the 
experiment. 

thyroxine was administered to hypophysectomized rats along with the 
thyrotropic hormone the capacity of the thyroid to collect radioactive io- 
dine was depres.sed to an average of 2.7 per cent (Figure 10). Thus it ap- 
pears that the administration of thyroid hormone not only' depresses the 
elaboration of the thyrotropic hormone by the pituitary but that it also 
inhibits the action of the thyrotropic hormone on its end organ. 
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The ITse of Radio Iodine in the Study of Human Thyroid Disease. 

Hamilioii and Soley (57, 48, 59) were the first investigators to report 
the use of radioactive isotopes in tracing the course of iodine given to hu- 
man beings. They compared the uptake of labelled iodine by the thyroids 
of normal controls and with that of patients with various thyroid diseases. 
These measurements were made by placing a Geiger counter tube over the 
isthmus of the thjn-oid gland and measuring the gamma rays emitted from 
the radioactive iodine that had been collected in the thyroid. They also 
studied the urinary and fecal excretion of the administered radioactive 
iodine over a period of five days. They observed that iodine given orally 
was absorbed rapidlj'- from the gastrointestinal tract and that it was de- 
monstrable in the thyroid within twentj'- minutes of the time of ingestion. 
A negligible amount was excreted in the feces. They observed that normal 
individuals, during a five day period, had a urinary excretion of 80 per cent 
of the administered dose. In the first twenty-four hour period 50 to 60 per 
cent was excreted. Mj'^xedematous patients excreted, during the five day 
period of observation, 90 to 95 per cent of the administered iodine. These 
patients excreted only 45 to 50 per cent of the labelled dose in the first 
twenty-four hour period. Thyrotoxic patients previously treated with 
iodine excreted about the same percentage of the administered iodine as 
did normal individuals. One untreated thyrotoxic patient excreted much 
less iodine. In another study these same investigators observed that hypo- 
thyroid children (60) without goiters collected very little iodine. Two 
hypothyroid children with large goiters collected relatively larger amounts 
of iodine in the thyroid. These thyroids when biopsied showed marked 
hyperplasia. 

Hertz, Roberts and Salter (61) have used radioactive iodine in studying 
the iodine metabolism of patients with Graves’ disease. They have admin- 
istered labelled iodine to thyrotoxic patients and determined the uptake 
of the iodine by direct in situ measurements with the Geiger counter tube 
and by determination of the urinary excretion of radioactive iodine. The 
operatively removed thyroids were fractionated, according to the method 
of Harington, after alkaline hydrolysis and separated into diiodotyrosine 
and thyroxine-like fractions. They have observed that the untreated hyper- 
plastic thyroid of Graves’ disease collects 80 per cent or more of the ad- 
ministered iodine if the dose be small. The initial collection by previously 
iodinized patients, and by normal controls, is smaller. They have also 
observed that with increasing time intervals after the administration of 
labelled iodine there is an increasing amount of radioactive iodine in the 
thyroxine-like fraction of the gland. 

Hertz and Roberts (62) have compared the urinary excretion of a tracer 
dose of radioactive iodine in patients with classic Graves’ disease and in 


/ 
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patients with the hyperophthalmopathic type of Graves’ disease. Patients 
with ordinary thyrotoxicosis excreted less iodine in the urine than did 
patients with the special ophthalmic complication. 

Rawson et al (63) have obser\’ed the fate of radioactive iodine adminis- 
tered to 10 patients prepared for thjToidectomy by the admimstration of 



Fig. 11. The excretion in the urine and the collection by the thjToid.® of radioactive 
iodine administered to patients with Graves’ disease after being prepared for tlnToidec- 
tomy by the administration of thiouracil. The radioactive iodine was administered 24r 
to 4S hours before operation. The black columns represent the per cent of the adminis- 
tered radioactive iodine excreted in the urine and the white columns represent the per 
cent of administered radioactive iodine demonstrated in the .operati%'ely removed 
th%Toids. 

thiouracil. A tracer dose of radioactive iodine was administered 24 to 48 
hours before operation. The radioactmty excreted in the urine and that 
present in the operatively removed thjTroids was determined. In 9 of the 
10 cases the greater part of iodine was excreted in the urine and a much 
smaller amount was demonstrated in the thjToid ti.s.sue. The.=e finding.? 
arc contrasted to olvservations made on five normal individuals who.=e 
urinary excretion averaged 68 per cent of the administered iodine and to 
those made on four untreated thvTotoxic patients who.se urinan- excretion 
averaged 16 per cent of the administered iodine. In Figure 11 is illustrated 
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tlie pGicentage of an administorod dose of radio iodiiio excreted in the urine 
and the percentage demonstrable in the opei-atively removed thyroid fol- 
lowing treatment with thiouracil. 

In another study, Rawson et al. (64, 65) used radioactive iodine tracer 
technics in patients with Graves’ disease undergoing treatment with thio- 
uracil and tliiouracil plus iodine. The purpose of this study was to attempt a 
clarification of the paradoxical but beneficial effect of iodine on hyperthy- 
roid patients whose thyroids are avid for iodine and are rapidly secreting 
the absorbed iodine as thyroid hormone. Studies were done before any 
medication was given, after treatment with thiouracil had caused a fall 
in the basal metabolic rate to a normal level and after iodine had been add- 
ed to the regime of treatment with thiouracil. Observations included micro- 
histometric studies of biopsy specimens taken before treatment; after 
treatment with thiouracil, but before iodine; and of glands removed at 
operation after treatment with both drugs. The urinary excretion of radio- 
active iodine was determined before and during tliiouracil treatment. 
Total and precipitable iodines were determined in the operative^ removed 
thyroids. The results showed hyperplasia due to the disease before 'thio- 
uracil treatment, the mean acinar cell height being 12.0 micra. There was 
a greater degree of h 3 '’perplasia after thiouracil treatment, the mean acinar 
cell height reaching 13.9 micra. However, involution was observed after 
iodine had been administered in addition to thiouracil, the mean cell height 
decreasing to 7.2 micra. Before treatment ivith thiouracil the excretion of 
radioactive iodine averaged 25 per cent. During thiouracil treatment the 
average excretion of radioactive iodine was 80 per cent. The average thyro- 
globulin iodine of glands from patients treated with thiouracil and iodine 
was 7.0 mg. per 100 Gm. of fresh thyroid tissue. The average th 5 '^roglobulin 
iodine of a comparable series of patients who had been prepared for opera- 
tion with thiouracil alone was 6.8 mg. per 100 grams of fresh thyroid tissue; 
of normal human thyroids 29.8 mg. per cent; of a small series of iodine 
treated patients 36.6 mg. per cent. All of the iodine administered to 1 
patient was labelled with radioactive iodine and thus a balance study was 
made. Before treatment she excreted only 16.3 per cent of a tracer dose. 
After she had received thiouracil 0.8 Gm. daily for 15 days she excreted 
73.5 per cent of an identical dose of radioactive iodine. Following the sec- 
ond biopsy taken from her thyroid, she received a daily dose of 300 mg. of 
sodium iodide labelled with 100 microcuries of radioactive iodine. The 
radioactivity demonstrated in the urine excreted during and after the 10 
day period of -treatment with thiouracil and labelled iodine practically 
equalled the radioactivity administered. (See Figure 12). The radioacthdty 
demonstrated in the operatively removed thyroid Avas reported as too 
little to measure. Although none of the administered iodine was collected 
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by the thyroid the administration of iodine did cause an involution of the 
hyperplastic thyroid. (See Figure 13.) It was concluded that iot^e exerts 
two actions on the thyroid gland, an iodinating action and an involuting 
action in Graves* disease and that these two actions can be separated one 
from the other by means of thiouracil. 



Fig. 12. Radio iodine balance study in patient prepared for thyroidectomy by the 
administration of thiouracil until the BMR fell to a normal then treated with 
continued thiouracil and added iodine. Intake above the line. Urinarj' excretion below. 
With regard to intake, plain columns indicate that tracer iodine was pven with carrier 
of ISO micrograms of sodium iodide. Stippled columns indicate that tracer iodine was 
given with carrier of 300 mg. daily of sodium iodide. The latter carrier amounted 
to a therapeutic dose of ordinarj’ iodine. 


The Treatment of Hyperthyroidism with Radioactive Iodine. 

In 1942 Hamilton and Lawrence (66) reported that thej' had produced 
almost complete destruction of the thjToid in dogs and rabbits with radio- 
active iodine (eight day isotope) without etidence of damage to other tis- 
sues of the bodj'. Smaller doses of radioactive iodine were administered 
to three patients with hj'perthjToidism. Two of the patients were in com- 
plete clinical remission four and one half months later and the third had 
required an additional dose of radioactive iodine. 
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At tile same time Hertz and Roberts (67) described the treatment of ten 
hjTierthyroid patients with radioactive iodine. In a supplementary report 
(68) these authors described the use of radioactive iodine in the treatment 
of 29 patients with Graves’ disease. Doses of 0.7 to 28 millicuries of the 12 
hour isotope of radioactive iodine were given, followed by the usual thera- 
peutic dose of saturated solution of potassium iodide for a period of two 
to four months. Complete remission of the hyperthyroidism is said to 
have taken place in 20 of the patients. Owing to the subsequent use of 






ABC 

Fig. 13. Histologic preparations of thyroid biopsy and operative specimens before 
therapy, after therapy with thiouracil had caused a fall in BMR to euthj’Toid level and 
after continued thiouracil plus added iodine. 

A. Biopsy before medication. Mean cell height 15.3+0.14 micra. 

B. Biops}"" after treatment with thiouracil. Mean cell height 17.3 ±0.17 micra. 

C. From operatively removed thyroid after treatment with thiouracil plus iodine. 
Mean cell height 10.3+0.07 micra. Thyroglobulin iodine 2.3 mg. per 100 Gin. of wet 
tissue. 

ordinary iodine, these results cannot command unequivocal acceptance, 

Chapman and Evans (69) have also reported on the therapy of Graves’ 
disease with radioactive iodine. They administered radioactive iodine (12 
hour isotope) in doses of 14 to 79 millicuries to 22 patients with hyperthy- 
roidism. No additional therapy was employed. Fourteen patients respond- 
ed well to a single dose of radioactive iodine; three were given two doses 
and five required three doses. Two patients showed improvement but still 
had mild hyperthyroidism. M 30 cedema developed in four patients. Reac- 
tions resembling roentgen sickness were observed in six patients who were 
given large doses of radioactive iodine. Fibrosis of the thyroid was found 
in biopsies of two patients after radioactive- iodine treatment. 
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The Collection of Radioactive Iodine by Thyroid Tumors. 

In view of the beneficial effect of radiation from radioactive iodine in 
Graves’ disease the question naturally arises, “Can this agent bfe used in 
treating tumors of the thyroid?” Though the literature on this subject is 
meagre, activity in this field is considerable. 

Hamilton, Soley and Eichom (70) have studied the anatomic distribu- 
tion of radioactive iodine in normal and cancerous thyroid tissue b}^ making 
radioautographs of thjToids removed from patients two da 3 ^s after the 
administration of labelled iodine. The stained sections were compared 
with shadows produced by emanations from the deposited radioactive io- 
dine. They observed that practically none of the iodine is deposited in 
cancerous tissue. The iodine collected by the normal tissTie is deposited 
in the colloid. 

Frantz, Ball, Keston and Palmer (71, 72) have administered tracer doses 
of radio iodine to three patients ha\dng th^Toid tumors with bonj' metasta- 
ses. The uptake of iodine was determined by means of the Geiger counter. 
The colloid-containing bony metastases of two of the tumors (one, a 
Hurthle cell tumor; the other, a well differentiated adenoma malignum) 
failed to take up radio iodine. The third tumor was a carcinoma of the ade- 
noma malignum type with widespread bonj’’ and \isceral metastases. Onlj*- 
one of the bonj' metastases showed an appreciable uptake of radioiodine. 
At autopsy this metastasis was well differentiated histological!}’', whereas 
the other metastatic tissue was undifferentiated. 

Marinelli and his associates (73) have determined the uptake of radio- 
active iodine by 19 carcinomas of the thyroid, emplo}ing the radio- 
autographic technique. Ten of the tumors took up a detectable quantity 
of radioactive iodine. Five of these were examples of the “benign me- 
tastasizing struma,” five had the structure of follicular adenocarcinoma, 
and one was a highly malignant-appearing solid alveolar carcinoma. In 
those cases yielding negative results, there were three examples of Hurthle 
cell carcinoma and the remainder were either solid alveolar or more ana- 
plastic carcinomas. Inasmuch as the tumors studied represent a selected 
group of cases, the authors emphasize the fact that the figures quoted are 
somewhat misleading. If the frequency distribution of the various t}’pes of 
thyroid carcinoma be taken into consideration, roughly 15 per cent may be 
expected to accumulate radioactive iodine in some degree. In no case of 
“benign metastasizing goiter” was a negative result obtained. Nearly the 
same statement can be made from this study in regard to orderly follicular 
carcinoma, but the avidity of the cells of thi.s t}’pe of tumor for iodine does 
not approach that of metastasizing struma. There was a striking lack of 
uniformity in the pick-up pattern of various thyroid carcinomas that are 
functional. 
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McArthur and Cope (74) administered radioactive iodine preoperatively 
to 18 patients with discrete nodules of the thyroid, and compared the 
radioactivity of digests of the tumor tissue with digests of the adjacent 
uninvolved tissue. Of the 18 tumors, 12 were benign. They included four 
involutional nodules, four struma nodosa micro et macrofolliculare, two 
fetal adenomas, one papillary adenocystoma and one Hurthle cell adenoma. 
The iodine collected by the less differentiated tumors, such as the fetal 
adenomas and the Hurthle cell adenoma, was one fiftieth to one hundredth 
of that collected by the uninvolved portion of the gland. Four of the differ- 
entiated tumors collected more jodine than the uninvolved tissue, one 
twenty times as much. Two other differentiated tumors absorbed all of the 
iodine, the uninvolved tissue none; the patients had mild hyperthyroidism. 
The. six malignant tumors included papillary adenocarcinoma and alveolar 
adenocarcinoma. These collected from none to one fourth of the radio- 
active iodine taken up by the adjacent uninvolved tissue. In three in- 
stances there was a detectable collection of iodine by the tumor metastases. 

LeBlond and his collaborators (75) compared nodules and surrounding 
thyroid tissue in regard to iodine content and to the entiy of radioactive 
iodine into the various iodine fractions. Thyroid adenomas were func- 
tionally less active than the surrounding uninvolved tissue, as shown by a 
lower iodine content, a smaller fixation of radio iodine and a slower turn- 
over of the iodine. The difference was greatest in one case of fetal adenoma, 
but was also demonstrable in varying degrees in four colloid nodules. 

Leiter et al. (76, 77) have emploj'^ed radioactive iodine as an indicator of 
the physiological activity of the metastatic lesions in two patients with 
adenocarcinoma of the thyroid and hyperthyroidism. Thyroxine iodine 
was demonstrated in the metastases of both patients. In one patient, the 
absence of functional thyroid tissue in the neck, shown by the lack of 
uptake of radioactive iodine, indicated that the metastases were responsible 
for the hyperthyroidism. lodinization failed to check the increasing 
hyperthyroidism of one patient and only slightly decreased the toxicity of 
the other. Thiouracil induced a clinical remission, decline in the basal 
metabolic rate and blood protein-bound iodine, and an increase in plasma 
cholesterol and body weight. There was a prompt recurrence of hyper- 
thyroidism in both patients upon withdrawal of thiouracil. When deep 
roentgen therapy proved ineffective, several massive doses of radio-iodine 
were administered to one of these patients. A striking improvement in the 
clinical picture resulted: the basal metabohc rate dropped to below normal, 
the patient gained weight and the growth of the metastases appeared to be. 

arrested. 

A subsequent report (78) describes in gi eater detail the ladioactive 
iodine therapy administered to one of these patients, now followed for 
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tliree years. When only 30 to 40 per cent of a tracer do.se was shown to be 
excreted in the urine over a 72 to 96 hour period, treatment with radio- 
active iodine appeared practicable. Radioautographs of a biop53" of one of 
the tumor metastases after the administration of a large tracer dose of 
radioactive iodine likewise showed hea\y radio iodine concentration in the 
tumor tissue. A total dosage of 110.8 me. of 12 hour iodine and 158 me. of 
8 day iodine has been administered to date. Though the patient exhibits 
marked clinical improvement and arrest in growth of the metastases, 
tracer studies still show localization of radio iodine in the metastatic 
lesions. Further therapy is being planned. 

From studies thus far reported it seems that therapj^ with radioactive 
iodine in thjwoid cancer will be possible only in exceptional cases unless 
means can be found to increase the a\'idity* of thjwoid tumors for iodine. 

SUMMARY 

Radioactive iodine has proved itself a valuable tool for the study of 
thjToid physiolog}'. Certain principles of thjToid function which were 
demonstrated with the classic biochemical techniques have been reenforced 
and amplified. Progress toward the solution of the steps involved in the 
synthesis of the natural thjToid hormone has been facilitated. The mode of 
action of certain goitrogenic thjToid-inhibiting agents has been clarified. 

At the clinical level, knowledge of iodine metabolism in Graves’ disease 
has been advanced. Some correlation between the structure and function 
of benign and malignant tumors of the thjroid has been indicated. In 
adequate dosage radioactive iodine has proved to be a therapeutic agent of 
value in certain selected cases of hj'perthjToidism and in exceptional in- 
stances of thjuoid malignancy. 
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I N 1941, in reporting a study of the normal variation in the urinary 
17-ketosteroid excretion, Fraser, Forbes, Albright, Sulkowitch and 
Reifenstein (14) remarked upon a decrease in some of the subjects follow- 
ing various lands of injury or stress. In a preliminary report a year later, 
Forbes (13) gave a few more examples of this phenomenon and speculated 
upon its possible relationship to the “Adaptation Syndrome” described by 
Selye (26). Since that time we have studied the problem further, and have 
accumulated a substantial iDody of data which it is the purpose of this 
article to present. 

The method of total neutral 17-ketostei‘oid assay employed in these 
studies has already been described (Fraser, ei ol. (14)). The sources of the 
steroids measured are the testis and the adrenal cortex in males, and the 
adrenal cortex alone in females. Hence, the test provides a chemical meas- 
urement which is an index, especiall}'- in females, of at least one aspect of 
adrenal function. 

Received for publication Janu.ary 6, 1947. 

’ Presented in part at the twenty-fifth annual meeting of tfie Association for the Stud}^ 
of Internal Secretions, Atlantic City, N. J., May 3, 1941. Preliminary reports of part of 
this material have been given elsewhere: (1) Albright, F., E. C. Reifenstein, Jr., and 
A. P. Forbes: Conference on the Metabolic Aspects of Convalescence (Including Bone 
and Wound Healing), 4th Meeting, New York, June 11-12, 1943: Transactions dis- 
tributed by the Josiah Macy, Jr., Foundation; pp. 152-165; (2) Forbes, A. P.: The 17- 
Ketosteroid Excretion in Stress. Preliminary Report. Booklet distributed by the Josiah 
Macy, Jr., Foundation, New York, June, 1942; and (3) Reifenstein, E. C., Jr.: Confer- 
ence on Ketosteroids, Hotel Seaside, Atlantic City, N. J., June 7, 1942. Booklet dis- 
tributed by the Josiah Macy, Jr., Foundation, New York, pp. 24-25; also in J-. Clin. 
Endocrinol. 3: 301-303, May, 1943. 

The expense of these studies was defrayed in part by grants from the Committee on 
Endocrinology of the National Research Council; from the Committee on Pharmaco- 
therapy of the American Medical Association ; from the Rockefeller Foundation; and 
from the Josiah Macy, Jr., Foundation. 

The work described in this paper was done in part under a contract, recommended 
by the Committee on Medical Research, between the Office of Scientific Research and 
Development and the Massachusetts General Hospital. 

264 



265 


A^ril, 1M7 17-KETOSTEROIDS IN TRAUMA AND DISEASE 

During a clinical survey involving some 4,000 determinations of the 
urinary 17-ketosteroid excretion of normal and abnormal people, 'we ob- 
served that the output of chronically ill or severely undernourished 
patients is remarkably low. We found also that members of the laboratory” 
staff, whose basal excretion was well known and very” constant, sometimes 
put out as little as 30 per cent of their normal amount following an acute 
infection. Figure 1 shows the behavior of the urinary 17-ketosteroid level 
during an episode of subacute appendicitis which developed in one worker 
whose urine we happened to be assaying daily. The lowered steroid output 
appeared before the symptoms, and constituted the first e%”idence of ill- 
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Fig. 1. The urinary 17-ketosteroid excretion of a normal woman during an 
episode of subacute appendicitis. 

ness. Operation caused an abrupt peak in the output followed by a drop to 
an even lower level than before and a gradual return to the baseline during 
convalescence. Figure 2A, 2B, and 2C show the findings in three normal 
individuals undergoing operation, childbirth, and an acute infection, 
respectively. The line marked “Alarm” represents the day of the injury” or 
of the onset of the disease. These last three charts do not show the initial 
peak seen in Figure 1 possibly” because assays were not made every” 24 
hours, but all of them are similar in that the 17-ketosteroid excretion is 
eventually markedly depressed. 

These early obsen”ations led us to believe that the 17-ketosteroid ex- 
cretion might be regularly affected by any sort of damage to the body and 
might be employed to obtain %”aluable information about the function of 
the adrenal cortex following damage. With this in mind, we re\-iewed the 
data already in our files and began to add to them at every opportunity. 
We now have studies of the urinary' 17-ketosteroid excretion of more than 
one hundred patients who have been followed through some sort of medical 
or surgical injury”. 

I. The 17-Ketosteroid Excretion of Normal Subjects. 

We have made assays on 73 normal young men and 6.5 norma! women 
with regular menstrual cycles. The excretion of normal men fell between 
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the extremes of 6.7 and 27.2 mg. of steroid per 24 hours; and those of the 
women between 3.8 and 1 6.9 mg. per 24 hours. The average for men was 
12.5 and for women 8.2 mg. per 24 hours. These values correspond fairly 
closely with those for normal individuals reported by other investigators 
(Chou and Wang (9); Callow, Callow, Emmens, and Stroud (8); Fried- 
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Fig. 2. The urinar}' 17-ketosteroids of three normal individuals undergoing 
operation (A), childbirth (B), and acute infection (C). 


good and Whidden (17); Baumann and Metzger (5); Talbot, Butler, 
Berman, Rodriguez, and MacLachlan (30) ; Werner (32) ; and Engstrom 
and Mason (12)). We do not have extensive data on the relationship of the 
17-ketosteroid excretion to age; what little we do have show that the level 
in adults decreases somewhat with increasing age but not markedly until 
well after the climacteric (Fraser, et al. (14)). We could not establish any 
significant relationship to height, weight, complexion or creatinine excre- 
tion. 

The amount of scatter between apparently similar individuals is very 
great and rather baffling. For instance, within a group of 30 student nurses 
who had all passed medical examinations and in whom the age, diet, and 
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actmty were all quite uniform 47 assays varied from 3.8 to 16.9 mg. per 
24 hours (average 7.5 mg.) with a standard deviation, from the mean of 3.4 
mg. Although the extremes may represent inaccurate collections or minor 
illnesses, the wide variation indicates that a single 17-ketosteroid deter- 
mination must be very high or very low to have any diagnostic value. 

The results of repeated assays on the same indii-idual are much more 
consistent. In 17 of the nurses just mentioned, on whom the assay was re- 
peated, the standard de'vdation between the first and the second deter- 
minations was 3.0 mg. in contrast to the 3.7 mg. above. Similarly, in seven 
normal laboratory'' workers, who brought in daily collections for one month, 
the standard deviation from the mean of each indi%’idual series was less 
than 2.5 mg. Five of these subjects made separate collections during their 
sleeping and waking hours. Figure 3A and 3B show two such experiments, 
one in a female and one in a male. These charts indicate that the 24-hour 
excretion in any one case remains much the same from day to day. They 
bring out another fact, which Pincus (22) and Bachman, Leekley, and 
Winter (4) have also obsen'ed, namely, that the excretion is lower per hour 
during sleep than during waking actmty. The excretion is also somewhat 
more constant during sleep. The standard delation from the mean for the 
day-collections in the two people illustrated in Figure 3 (see Table 1) is 
1.9 mg. for the female (whose average excretion was 8.6 mg. per 24 hours 
for the day), and 2.3 mg. for the male (whose average excretion was 13.2 
mg. per 24 hours for the day). During sleep, the female averaged 7.5 mg. 
per 24 hours with a standard de\dation of 1.2 mg.; and the male averaged 
10.3 mg. per 24 hours with a standard de\'iation of 2.3 mg. This difi’erence 
obtains in spite of the fact that the' sleeping hours were about half as many 
as the waking hours, so that the results are multiplied by approximately 
twice as much in calculating the 24-hour level. If two sleeping collections 
are pooled to make one specimen of approximately 16 hours of collection, 
the result is very constant. The standard de\'iations (see Figures 3A and 
3B) then become 0.8 and 1.9 ing., respectively. The same fact appears on 
analyzing the other charts. The values in females suggest a slight drop in 
excretion at the time of o\"ulation, but we have not made any special al- 
lowance for this. Table 1 summarizes the results on all seven subjects, and 
leads to the conclusion that the sleeping excretion is 12 to 22 per cent lower 
than the waking, and almost twice as constant. Table 2, pre\iously re- 
ported elsewhere by Reifenstein (2.3) contains confirmatory data analyzed 
in terms of groups rather than indiAoduals. 

ooster (34) made a statistical comparison of the sleeping excretion 
calcTilated on a 24-hour basis with the total 24-hour excretion and found 
that the sleeping excretion is irregularly lower and more variable than the 
24-hour excretion. M emer (33) found that the day to day fluctuations are 
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Fig. 3. The urinary 17-ketosteroid excretion per hour during the day and 
during sleep by a normal woman (A) and by a normal man (B). 
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Table 1. The Waking and the Sleeping Ubinabt Excretion of 17-Ketosteroids 
IN Seven Normal Subjects Studied Daily for One ;Month 


Subject 

Sex 

1 

Average 

Day 

Level 

'TOg./24 

hr. 

Average 

Night 

Level 

iBg./24 

hr. 

Difference 
of Day 
from 
Night 
% 

Standard Deidation 

Day 

Night 

i 

Two 

Nights 

C.A. 

f 

8.6 

7.5 

12.8 

1.9 

1.2 


E.C.R. 

m 

13.2 

10.3 

22.0 

2.3 

2.3 1 


E.T.R. 

f 

8.9 

7.7 

13.5 

1.0 

1.3 


E.C.D. 

f 

8.7 

6.8 

21.8 

1.7 

1.1 

m 


Subject 

Sex 

Average of 

Daily 16-Hour 
Collections 
mg./24 hr. 

Standard 

Deidation 

E.C.D. 

f 

8.1 

1.3 

R.M.S. 

f 

7.4 

1.3 

A.P.F. 

f 

10.6 

i 1.1 


Table 2. Variation in the Averages of the Waking and Sleeping Urinary 
Excretion of 17-Ketosteroids of a Series of 
Repeatedly Assayed Indiitduals 


Type of 
Collection 

> 

Subjects 

.Assays 

Num- 

ber 

Sex 

Age 

Range 

}T- 

Number 

of 

Determi- 

nations 

Range of 
Individual 
Averages 
mg./24 hr. ^ 

Average of 
Individual 
Averages 
mg./24 hr. 

16 hours from 

10 

f 

23-37 

149 

1 5.7 to 10.7 

D 

4 P.M. to 8 A.M. 

10 

1 

1 

24-42 

46 

1 11 .9 to 15.4 


±S hours while 

6 

f 

24-37 

121 

5.1 to 10.1 


asleep 

5 

m j 

29-42 

36 

8.2 to 15.7 

■il 

+ 8 hours while 

3 

f 

24-31 

11 

6.5 to 11.5 

9.0 

awake 

4 

m 

32-42 

23 

10.2 to 20.2 

t 15.2 

1 

±16 hours while 

3 

f 

24-37 

62 

5.2 to 12.2 

i 8.7 

awake 

1 

m 

32 

17 

11.4 to 14.4 

i 12.9 

Total of all types 

i 12 

1 f 


343 

5.6toll.l ! 

i 8.4 


1 

m 


124 

11.4 to 16.4 

1 13.9 
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Still observed even when the extracts are purified with Girard’s rkgent T 
so that only the ketonic fraction is measured. 

In conclusion there appears to be a basal ketostcroid excretion which is 
more or less a constant characteristic of a given individual as is the resting 
blood pressure. However, the deviations from this basal level brought 
about b}'^ daily activities are not very great. Therefore, although in most of 
our recent cases two “overnight specimens” have been used instead of one 
24-hour collection, any major change in 17-ketosteroid level appears in the 
24-hour collection as well, and we have used the latter where it was more 
convenient to do so. 

II. The 17-Ketosteroid Excretion in Patients with Chronic Debility. 

The order of magnitude of the changes in ketosteroid excretion produced 
in an individual b}'- disease is much greater than the usual dail}’' variation. 
Moreover, chronically ill or severely undernourished people usually have an 
excretion that falls well below the normal level in spite of the wide range 
which must be accepted as normal. Table 3 shows the average daily 
urinary excretion of 196 medical patients taken without selection from the 
files and grouped bj'- diagnoses. Although we did not ourselves examine each 
of these patients and supervise the collections for accuracj'’, as we did in the 
individual case studies which follow (vide infra), we believe that the devia- 
tions from normal are significant and are not explained bj’- faulty collec- 
tions. The average excretion of all the males in this group is 6.2 mg. per 24 
hours as contrasted with the average normal value of 12.5 mg., and of the 
females 4.4 mg. as contrasted with 8.2 mg. Even when the level of a given 
patient is not below the minimum found in normals, it may prove to be 
abnormally low for that individual when further determinations are made 
after recovery. Table 3 includes some debilitated patients who later im- 
proved and were tested again when they were well. 

These observations and those previously recorded bj'- Fraser, et al. (14) 
are in accord with those of other investigators who have found the 17- 
ketosteroid excretion of chronically ill patients to be lower than normal 
(Chou and Wu (10) and later Chou and Wang (9) in hospital patients;^ 
Callow, Callow, Emmens, and Stroud (8) in chronically ill hospital pa- 
tients; Moore, Miller and McLellan (21) in patients with benign hyper- 
trophy of the prostate; Albright and Stewart (3) in a patient with stea- 
torrhea and deficiency in all of the fat soluble vitamins; and Ehoads, 
Dobriner, Gordon, Fieser, and Lieberman (24) in patients with non- 
endocrine carcinoma). 

In some metabolic and endocrine disorders where low values have been 
reported, the decrease is probably not due to the disorder per se but to the 
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accompanjang secondarj’^ malnutrition. This maj'" be the explanation of the 
low values reported b}" Fraser, el al. (14) in anorexia nenmsa (see also, 
Fraser and Smith (15)), diabetes mellitus and hyperthjnoidism; bj' 
Hamblen, Cuyler, and Baptist (18) in diabetes mellitus; by IMiller and 


Table 3. The Urinary 17-KEToHrEROiD Excretion or 196 
Patients with Chronic Dise.ase 



Nuni- 

Range in 

Average 

Range in 17- 

Average 

Keto- 

Diagnosis 

ber of 

Age 

Ketosteroid 

steroid 


Patients 

5T. 

Age 

ing./24 hr. 

mg./24 

hr. 


A. Males 


Malignancy 
(inel. prostate) 

24 

5.5-S5 

1 

70 i 

1 

3.7-22.0 

6,7 

Sprue; Diarrhea 

3 

16-31 

24 

( l.S-2.9 

j 2.3 

Malnutrition; Anore.-da 

i 6 

26-70 1 

^ 42 

‘ 2.1- 7.6 

1 4.5 

ThjToto.xicosis 

2 

! 3.5-58 

1 • 47 

i 5.1- 5.3 

5.2 

Diabetes 

6 

1.5-71 

i 45 

' l.S-6.6 

4.6 

Hypertension 

3 

4o — 48 

46 

2.8-13.5 

8.2 

Rheumatic Disease 

7 1 

20-66 

46 

2.7-11.5 

7.5 

Other diseases 

31 

16-71 

39 

1.8-15.9 

6.6 

Total or Average 

82 


44 

'i 

6.2 


B. Females 


Malignancy | 

5 ! 

1.5-70 1 

48 1 

1 .5- 4.7 ! 

! 2.7 

Sprue; Diarrhea 

9 1 

20-50 • 

32 i 

‘ 0..5- 8.3 

3.3 

Malnutrition; Anorexia 

27 ! 

1.5-44 i 

29 

2.0-11 .5 

4.9 

Thyrotoxicosis 

1 1 

18-60 i 

i 44 

1 1.3-17.3 

5.1 

Diabetes 

1 9 

28-6S j 

; oo 

' 2.4- 7.5 j 

5.1 

Hypertension 

8 

1 17-50 

1 41 

1.3- 5.3 

2.7 

Rheumatic Disease 

12 

i 16-48 1 

[ 

1.2- 7.8 

4.5 

Other diseases 

27 

[ 16-71 

1 36 

1.2- 9.5 

i 

4.2 

Total or Average 

114 

1 

1 

1 37 

1 4.4 


Mason (20) in diabetes mellitus; and by Engstrom and !Mason (12) in 
hj’perthyroidism. Talbot and Butler (29) have summarized the situation 
with the statement that, “In chronic illness from any cause there is a 
tendency for the 17-ketosteroid output to be moderately lowered.’’ 
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III. The 17-Ketosteroid Excretion of Previously Healthy Patients After 
Acute Trauma. 

TS^ienever possible our studies have been carried out by maldng daily 
observations on a few individuals rather than scattered observations on a 
large group of patients. Figures 4 through 13 show the results of such in- 
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Fig. 4. The urinary 17-ketosteroid excretion of previously healthy men after opera- 
tion. 

Chart A illustrates the changes after the first stage, and Chart B the changes after 
the second stage of a bilateral lumbodorsal splanchnicotoiny for essential hypertension in 
one individual. Charts C and D show similar data for another patient. 


dividual case studies. These charts show that many kinds of trauma and 
stress affect the ketosteroid excretion according to the same, regular pat- 
tern. 

Figures 4 through 6 illustrate the effect of surgical operations on pre- 
viously healthy males. Elective operations were chosen because these 
allow time for establishing a preoperative baseline. The first three patients 
(Figures 4A and 4B, 4C and 4D, and 5A and 5B) had bilateral lumbodorsal 
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splancimicotomy performed in two stages, the interval between the two 
operations varying from 12 to 14 da 3 '^s. Thus each of these patients fxm- 
nishes us with two experiments. These men were 31, 40, and 26 j^ears old, 
respectively, and- except for essential hypertension were in good health. 
The fourth patient (Figure 5C) had a ruptured inten-'ertebral disc removed. 
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Fig. 5. The urinary 17-ketosteroid excretion of pre^'iou.sIy healthy men after opera- 
tion. 

Charts A and B represent the changes in the two stages of bilateral lumbodorsal 
splanchnicotomy of a patient. Chart C illustrates the changes after removal of a rup- 
tured intervertebral disc; Chart D, the changesafter a spinal fusion for spondylolisthesis. 


He was a 41-3'ear-old football coach, but had been unable to work for about 
a month because of back pain. The fifth patient (Fig. oD), a 24-3'ear-old 
man in good general health and able to chop wood, entered for a spinal 
fusion for spond 3 dolisthesis. The sixth patient (Fig. G), a 35-3'ear-old man 
who was active as a' gardener, also entered for a .spinal fusion for .spond\'lo- 
lislhesis. 

The behavior of the 17-ketosteroid e.xcretions was more or le.ss alike in 
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ail of these cases. Within 24 hours to 48 hours after the traumatizing event 
(operation) there was an increase in the 17-ketosteroid excretion to a point 
weli above, the normal limit. This peak usually occurred in the first speci- 
men voided after operation, (about 16 hours postoperative) but sometimes 
did not appear until later. After tliis the excretion fell rapidly and the low 
point usually occurred on the fourth or fifth day. Return of the excretion 
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Fig. 6. Tlie urinary 17-ketosteriod excretion after operation of a previously 
healthy man fed a constant intake and given testosterone propionate. 

to a normal level occupied a more variable time, in these cases averaging 
ten days. Each individual behaved essentially the same way after the 
second operation as after the first; for instance the patient in figure 4C and 
4D whose peak did not occur until .the fifth day showed this same very 
unusual feature the second time. Similarly the patient in figure 4 A and 4B 
showed a typical peak within 48 hours after both operations. 

The studies on the fifth and sixth patients constitute strong evidence 
that the fall in 17-ketosteroids after an operation is not due to decreased 
food intake. Both were studied on the metabolic ward and both were fed a 
constant diet throughout entirely by vein. The fifth patient was kept in 
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bed for 8 days and the sixth for 14 days prior to operation. Their control 
values are, therefore, more adequate than those of the other four patients 
studied before and after major surger 5 \ Both of these cases shoved the 
expected pattern of 17-ketosteroid excretion after operation. Since testos- 
terone propionate is partly excreted as a 17-ketosteroid, it should be noted 
that the sixth patient received 25 mg. of testosterone propionate intra- 
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Fig. 7. The urinarj' 17-ketosteroid excretion of pre-viously health\- men after 
fracture (A and B), and after bums (C and D). 


muscularly each day for 9 days before and for 17 days after operation. 
Figure 6, in agreement vith studies to follow, shows that other types of 
damaging events (vomiting and fever on daj's 9 to 11 from too rapid in- 
travenous infusion, and chills and fever from septicemia on days 3S to 
48) induce the same alterations in 17-ketosteroid excretion. The fifth and 
sixth patients have been referred to briefly elsewhere, (.Albright, Reifenstein 
and Forbes (2)). 

Figures 7.A and 7B show studies on normal males who sustained frac- 
tures. In this series there obviou.riy could be no pre-injury- control values. 
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Nevertheless, the curves appear to follow the same general pattern. Assays 
made before the third day fell in the high normal range and those made 
after the fifth day fell below normal or at least lower than after recovery. 
Return from these low levels appeared to be somewhat slower than after 
the sympathectomies. 

The next two cases (figures 7C and 7D) were brought to the hospital 
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Fig. 8. The urinary 17-ketosteroid excretion of previously healthy men after fever 
induced by typhoid vaccine. 

Charts B and C illustrate changes in two experiments in the same subject performed 
three months apart. 

with burns. The first man was discharged in fifteen days in good condition. 
His 17-ketosteroid excretion rose from a level of 6 mg. per 24 hours on the 
third day after the burn to a level of 12 mg. per 24 hours within the first 
week. The other patient, however, was more severely burned.^ After an 
initial peak of 22 mg. per 24 hours on the third day, his excretion fell to 
between 4 and 7 mg. per 24 hours where it fluctuated for a month, during 
which time he was very ill. He was discharged after fifteen weeks, but his 
level was only 4 mg. per 24 hours on the day of discharge. One month later 
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a follow-up specimen yielded 16 mg. per 24 hours which is entirely normal 
for a male of this age. These obseri’^ations agree with those of Cope, 
Nathanson, Rourke and IVilson (11) who studied these and other patients 
with burns at the time of the Cocoanut Grove Fire, and also with those of 
Stevenson, Schenker, and Browne (28) who studied a number of patients 
following various t^T)es of damage (bum, fracture, operation, infection and 


|/7£RAtl^e 


ALARM 


».^ALARIA 

WJ. 

OtCP|t$ MALE 

■iOA 
iOO 
' 96 





I 3 ? T .9 H o a IT t3 zi 23 2S 27 & 7 9 


CATS WUtt 



Fig. 9. The urinary 17-ketostcroid excretion of three men after fever due to 

malarial chills. 


hemorrhage) at the Rojml Victoria Hospital. The impression is gained from 
a study of patients with burns that the time required for the 17-ketosteroid 
excretion to return to normal is deSnitelj' related to the nature and severitj' 
of the injury and the amount of repair required. 

Studies on various medical conditions confirm this impression. Figure 
8A shows* the effect of a single small injection of tj-phoid vaccine which 
produced fever for one da 3 '. The pattern of 17-ketosteroid excretion is much 
like that which follows a surgical injur 3 ', but a normal level is regained on 
the fifth daj^. Figures SB and SC show the results of gi%'ing much larger 
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doses of vaccine intravenously e^^ery day for three and for four days, re- 
spectively. The 17-ketosteroid excretion came back to normal on the ninth 
and tenth days. The last two experiments were performed on the same 
subject with an interval of three months between them. The subject was a 
healthy thirty-two year old man and the studies were carried out on the 
metabolic ward where his diet, activity and fluid intake were kept strictly 
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Fig. 10. The urinary 17-ketosteroid excretion after operation of tivo women who 
were normal (A and B) and of one woman wJio had obesity, Jiirsutism, and irregular 
'menses (C). 


constant. In a male laboratory worker who had influenza, the return to a 
normal level took over two weeks (see Figure 2C). 

Since in spontaneous infections we seldom had an opportunity to estab- 
lish the level of excretion before the infection began, we made some studies 
on patients who received malarial blood for cerebrospinal syphilis. Figure 
9A shows the 17-ketosteroid excretion of a thirty-six year old man with 
tabes dorsalis who was in good general phj^sical condition before treatment. 
The first malarial chill affected the 17-ketosteroid excretion in much the 
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same way as a surgical operation would have. Subsequent chills produced 
much less^action and sometimes none. The pattern resembles that found 
by Howard and Bigham (19) to occur in the nitrogen loss of .similar pa- 
tients. This patient was severely prostrated b}"^ the malaria, and quinine 
was given on the thirteenth day of the disease because of debility. In two 
other patients (Figures 9B and 9C) there was a peak of 17-ketosteroid ex- 
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Fig. 11. The urinarj' 17-ketosteroid excretion of pre\'iously healthy women 
after fracture (A and B), burn (C), and childbirth (D). 


cretion accompanjdng each malarial chill, but the peaks diminished 
progressivelj" and the average level became lower and lower. 

Figures lOA and lOB illustrate the effects of surgical operations on two 
healthy young women. The 1 7-keto.steroid cuiwe was much the same as in 
males except that the peak which preceded the drop tended to be less pro- 
nounced. Figure IOC .shows the excretion of another woman undergoing 
operation. This woman was obe.se and had hirsutism and irregular menses. 
She responded to operation with a peak of the same magnitude as the male 
cases in contrast to the women of Figure lOA and lOB. This may be charac- 
teristic of such women who usually have rather high 17-ketosteroid levels 
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normallj'- (see also figure 12C). The poinfc is of some interest since it sup- 
ports the theory that we are measuring changes in the fimcfion of the 
adrenal glands and that changes in testicular function do not materially 
affect our results. 

Figures 11 A, and llB show the excretion in cases of simple fractures in 
normal women; Figure IIC illustrates that of a severely burned woman. 
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Fig. 12. The urinary 17-ketosteroid excretion of M'omen with acute medical condi- 
tions: A — Fever due to typhoid vaccine, B — Malaria, and G — Scarlatinal wound infec- 
tion in an obese, hirsute woman with irregular menses. - . 


As in males, recovery following a severe burn was particularly prolonged. 
Figures IID and 2B give the excretion of two women after normal child- 
birth. Here again there was a long recovery period, but in these cases other 
changes in endocrine status may have been playing a part. 

The 17-ketosteroid excretion pattern of women with ^^arious medical 
conditions is illustrated by Figures 12A, 12B, and 12C. One of these, 
Figure 12 C, shows the reaction of an obese woman with hirsutism and 
irregular menses to a scarlatinal wound infection. Her normal excretion 
averaged 16.6 mg., per 24 hours which is not beyond the normal range, and 
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the infection caused a peak up to 28 mg. per 24 hours, which is decidedly 
high even for a male. 

rV. The 17-Ketosteroid Excretion of Chronically Debilitated Patients 
After Acute Trauma. 

We became interested in certain patients whose urinary ketosteroid 
excretion did not respond to injury with the pattern described above. The 
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Fig. 13. The effect of acute trauma on the 17-ketostero)d excretion of three chroni- 
cally debilitated patients: A. Woman ivith cerebro-spinal sj'philis receiving malaria.* 
B. Woman vith hj'pertension and congestive failure undergoing splanchnicotomy. C. 
Man with empyema undergoing surgical drainage. 

* Incorrectly labelled operation. 

first such patient whom we encountered (Fig. 13A) was a 43-3'ear-old 
woman who received malarial blood for the treatment of cerebro-spinal 
sjTihilis. Her 17-ketosteroid excretion before treatment averaged 1.5 mg. 
per 24 hours. There was no peak and no significant fall after treatment al- 
though her temperature chart was similar to that of the other patients (.see 
Fig. 12B). The second patient in this group, a 41-3'ear-oId colored woman 
with severe hj-pertension and cardiac failure, had an initial 17-ketosteroid 
level of 3.5 mg. per 24 hours before she underwent a .'JVTnpathectomy. 
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There was neither a rise nor a. significant, fall (see Fig. 1313). A male patient 
who failed to rc.spond is illustrated in Fig. 13C. He was a 30-year-old man 
admitted for drainage of an empyema with which he had been seriously ill 
for eight da3^s before operation, who was in poor condition both before 
and after this procedure. The initial level of this patient was 4.0 mg. per 
24 hours, which is a subnormal value. From these and other studies, we 



Fig. 14. Summary of the urinary 17-kctosteroid excretion of previously healthy 

men after acute trauma. 

think that in those people who do not respond, the excretion level has al- 
ready been lowered by chronic stress. 

Figures 14 through 18 summarize the reactions of four different kinds of 
patients to injury. All of our cases both medical and surgical have been 
divided into four groups: (1) normal males; (2) normal females; (3)' de- 
bilitated males; and (4) debilitated females. Patients of all sorts and ages 
have been included and the scatter is very great. The individual 17- 
ketosteroid values have been plotted against the number of days following 
the injury, and heavy lines have been drawn through the mean value of all 
of the patients on each day. These lines summarize our observations on the 
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Fig. 15. Summary of the urinary I7-ketosteroid excretion of previously healthy 
women after acute trauma. 



I'lG. 16. Suinrnarj’ of the urinary 17-keto5tcroid e.xcretion of dehiiit.ated men 

after acute trauma. 
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Fig. 17. Sunniiary of tlio urinary l7-kotostcroicl excretion of debilitated women 

after acute trauma. 



Fig. is. The urinary 17 -ketosteroid response of normal and debilitated men 

and women to acute trauma. 
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effect of trauma and disease on tlie urinary 17-ketosteroid excretion. They 
show: (A) in normal male indi-vdduals that the urinary 17-ketosteroid level 
responds to all kinds of bodily stress by a brief peak followed by a pro- 
nounced depression and a gradual return to normal; (B) in normal females 
that the response is the same but the peak is less pronounced; and (C) in 
chronically ill or debilitated indiAuduals of either sex that the initial level is 
subnormal and the response to injury small or absent. 

DISCUSSION 

The interpretation of our findings and their physiological basis has 
already been presented elsewhere (Albright (1)). 

Selye has studied in animals the train of events which follows an injury 
regardless of the nature of the injury; this he terms the “Adaptation 
Syndrome” (25, 26). He cli^'ides the sjmdrome into three parts; (1) stage of 
alarm; (2) stage of resistance, and (3) stage of exhaustion. He further 
divides the stage of alarm into two parts, shock and countershock. In 
clinical medicine it is not quite clear where one stage ends and another 
begins and there has been a tendency to use the term “Alarm Reaction” as 
synonymous with “Adaptation Syndrome.” 

Many of the most striking features of the adaptation syndrome, Seb’^e 
found to be secondary to alterations in adrenal cortical function. This was 
confirmed for humans by Browne (6). 

In the adaptation syndrome it seems probable that at least two tjqies of 
adrenal cortical steroids are involved, viz the “N” or nitrogen tjqje of 
hormone and the “S” or sugar type of hormone. 

The “N” hormone is not produced until puberty; it governs the growth 
of axillary hair in women ; it has an anabolic action on protoplasm similar 
to testosterone; and it is responsible entirely in women and partially in 
men for the 17-ketosteroids excreted in the urine. 

The “S” hormone, besides causing atrophy of the thymus and Ijnnphoid 
tissue, has a profound but not clearly understood effect upon carbohydrate, 
protein and fat metabolisms. It unquestionably antagonizes the action of 
insulin. Many authors have been satisfied to summarize its metabolic 
effect by the assertion that it facilitates the conversion of protein into sugar 
(gluconeogenesis). 

F rom studies here presented it appears that following a noxious stimulus 
of any kind there may be a temporarj' release of “N” hormone from the 
adrenal as judged by the rise in 17-ketosteroid excretion; this is followed 
by a decrease to subnormal levels which lasts until convalescence is nearly 
completed. The “S” hormone production on the other hand, as judged by 
the e.xcretion in the urine (biological assaj' (Venning and Browne (32)) and 
chemical assay of 1 1-oxysteroids (Talbot, Salzman, Wixom and Wolfe 
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(31)), rises with the ''N” hormone but remains elevated until convalescence 
is practically completed (Venning and Browne (32)), The early phase in 
which both '‘N” and ‘SS” hormone are released is probably analogous to 
the end of the countershock phase in animals when the adrenal cortices 
histologically show depiction of lipoid granules. The prolonged phase of 
low 1 7-ketosteroid excretion, coupled with continuous high "S’' hormone 
excretion, probably corresponds to the phase of resistance. In those de- 
bilitated patients where an alarm is not followed by a rise in 17-ketosteroids 
it is probable that, due to a previous alarm, they are already in the stage of 
resistance or even approaching the stage or exhaustion. 

The authors do not want to give the impression that the "N” and “S” 
hormones are the onl}'’ adrenal hormones involved in the adaptation 
syndrome. Sel 3 ^e has indirect evidence that there is an associated increased 
excretion of the potassium-diuretic, sodium-conserving steroids similar to 
desox 3 '’Corticosterone. Smith and Smith (27) found a five to eightfold in- 
crease in the estrogen excretion of two postmenopausal and one surgically 
castrated woman following surgical operation. 

SUMMARY 

The urinary 1 7-ketosteroid excretion of sixt 3 ’’-six persons has been fol- 
lowed through some sort of medical or surgical injury. In normal indhdd- 
uals the urinary 1 7-ketosteroid excretion usuall}’- rises for a brief period 
(one to three days) and almost always falls for a longer period which lasts 
until convalescence is achieved when it gradually returns to normal. In 
chronically ill or debilitated individuals on the other hand, the initial level 
is subnormal and the response to injuiy usually small or absent. It is 
believed that these findings are further evidence that alterations in adrenal 
cortical function are an integral part of the adaptation syndrome of Selye 
and a link in our understanding of the part this syndrome plays in clinical 
medicine. 
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THE DIAGNOSIS OF HYDATIDIFOHM MOLE BY 
GONADOTBOPIC HORMONE ASSAY USING THE 
SOUTH AFRICAN FROG, XENOPUS LAEVIS* 

ABNER 1. WEISMAN aot) CHRISTOPHER W. COATES 

From the Departments of Gynecology and Pathology, Jewish Memorial Hospital, and 
the New York Zoological Society, New York, N. Y. 

S OON after Zondek and AscKheim made their brilliant discoverj" of the 
mouse test for pregnancj’ (1), Shapiro and Zwarenstein (5), Hogben 
(3), and Bellerby (2) showed the clinical application of the South African 
Frog {Xenopus laevis) to the finding of gonadotropic hormones in the 
urine of pregnancy. 

In its natural habitat, the female of this unique species of amphibia 
never lays eggs unless stimulated by the male. Shapiro and Zwarenstein (6) 
segregated the females from the males and found that ovulation and ex- 
ternal egg deposition could be induced entireL’^ at will by simplj' injecting 
concentrates of pregnancy urine into these ever-ready and ever-wiUing 
female Xenopus. And thus, the early foundation for the frog test for 
pregnancy was laid. 

Since 1939, we in America have studied Xenopus laevis in detail and have 
performed thousands of pregnancy tests with the animal (7, 8, 9, 10, 11).^ 
In our earlier papers we have reported our excellent results, and have 
registered our keen delight with Xenopus as a test animal for pregnancy. 
In 1944, we showed the African Frog to be invaluable as an indicator of 
pregnancy owing to its clear-cut end reaction (8). There is no such report 
as “doubtful.” Eggs are either laid or they are not. The reaction can occur 
as early as four hours after injection but is usually demonstrated in between 
six and twelve hours. The test is inexpensive since the animal can be used 
over and over again. The end-result is simple; the eggs are macroscopic; 
they resemble caviar and can be seen easily even by the most inexperienced 
eye. In our hands, the frog test was shown to be ninetj'-nine per cent ac- 
cmate in pregnancy diagnosis (11). 

In recent years, the response of Xenopus laevis to excessive amounts of 
Received for publication December 20, 1946. 

* Read before the Twenty-Eighth Annual Meeting of the Association for the Study 
of Internal Secretions, June 2S, 29, 1946 at San Francisco, California. 

' For purposes of collecting in one source book all the available data on Xenopus laevis. 
the authors were fortunate in obtaining the assistance of the New York Biologic Re- 
search Foundation in 1944 in publishing their monograph entitled “The South .African 
Frog (Xenopus laevis) in Pregnancy Diagnosis.” This monograph contains 202 refer- 
ences on Xcnopxis laevis in which arc included 30 references to work performed with 
Xenopus in America. 
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chorionic gonadotropin has becn 'ol' use in diagnostic laboratory procedures 
other than pregnancy diagnosis. Thus, in 1944 Zwarcnstein and Duncan 
(13), and Weisman and Coates (12) demonstrated the use of the animal in 
the diagnosis of hydatidiform mole; and in 1946 Meiring and Zwarenstein 
(4) described the diagnostic value of Xcnopiis in certain t 3 ^pes of testicular 
tumors. 

At this time, we are reporting in detail the use of Xenopus laevis in 
differentiating pregnancy from chorionic pregnancy tumors (hydatidiform 
mole). As is well known, these chorionic tumors are usually associated with 
tremendous outpourings of gonadotropic hormones in the urine. In most 
instances^ the hormone found in the urhie of a patient suffering with such a 
tumor is as much as a hundred or even a thousand times as great as is 
found in normal pregnanc 3 ^ Occasional!}’-, an investigator will find a low 
titre of hormo?ie in a case of iD^datidifoiun mole but this is the exception 
rather than the rule. 

Xenopus has been of great help to us in facilitating the differential 
diagnosis between pregnancy and the tumors of pregnanej". Such a differ- 
ential laboratorj'- test is of great value when clinicians are pi’esented with a 
patient, thought to be pregnant, but whose abdomen has grown out of 
proportion to the slow’ grow’th of a normal- pregnancy, and W’ho has begun 
to stain vagihally. In our pregnancy w’ork w’ith Xenopus (12), it required 
one cubic centimeter or more of urine (usually concentrates are required) 
injected under the sldn to evoke the ordinaiy pregnancy reaction. Urine of 
pregnant w’omen diluted 1:10 wdth w’ater never contained enough hormone 
to cause a reaction. On the other hand, in our experience urine in a dilution 
of 1:10 from patients afflicted wdth hydatidiform tumors was consistently 
found to induce ovulation in Xenopus. In some cases a dilution of 1:100 
induced strong reactions. This quantitative difference in hormone excre- 
tion led us to suggest the following quantitative test in preference to the 
much slower mouse test pre-viously utilized in the differential diagnosis 
between early pregnancy and tumors of pregnancy. 

TECHNIC 

The comparatively simple method of assay follow’S. Tw’o female Xenopus 
are placed in each of three small fish tanks which are one third full of 
water. The animals in the first tank. A, are each injected with one cubic 
centimeter of the undiluted suspected urine; those in tank B are injected 

2 From time to time, there will appear in the literature a report of a normal preg- 
nancy which by hormone titre approaches the enormous amounts excreted in chorionic 
tumors. Clinicians must realize that any laboratory diagnosis is merely an adjunct to 
their clinical impressions, and that in the final analysis the results of hormone assays 
can only be used to confirm or deny the clinical diagnosis. 
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w-ith one cubic centimeter of a 1:10 aqueous dilution of the lurine; those 
in the third tank, C, are injected with one cubic centimeter of a 1 : 100 
dilution. After four hours the tanks are inspected at regular intervals for 
the presence of ova. 

If, after twelve hours, the animals in tank A (whole urine) react bj"^ 
extrusion and there is no reaction in tanks B.and C, the diagnosis of simple 
pregnancy can be made with accuracy. However, if in addition to the reac- 
tion found in A, the animals in tank B (1:10 dilution) are found to be 
depositing eggs, the probability of a pregnancy tumor cannot be dismissed. 
If animals in all three tanks are found extruding ova, the clinical presence 
of a far-advanced t^orionic tumor cannot be disputed. In this latter in- 
stance, the amount of hormone is in excess of 100,000 Xenopus units per 
litre of urine. No other condition in the differential diagnosis aside from 
chorionic tumor of pregnancy (either hydatidiform mole or chorione- 
pithehoma) will evoke so strong a response. 

RESULTS 

Thus far, we have performed some thirty-one tests to differentiate 
pregnancy from hydatidiform mole. A tabulation of the results follows : 

Reaction ‘ 

4 cases caused egg extrusion in all dilutions 
2 cases caused egg extrusion in 1:10 dilution 
25 cases evoked no response with undiluted urines 

Total 31 

Subsequently, the laboratory diagnoses were all substantiated clinically. 
The six cases which caused egg extrusion in any of the dilutions were found 
to be hydatidiform moles; of the twenty-five suspicious cases one was 
found at laparotomy to be a large ovarian cyst and the remaining twenty- 
four were definite pregnancies. 

SUMMARY 

A simple and rapid six to twelve hour method of assaying gonado- 
tropic hormones in urine, using the South African Frog {Xenopus laevis), 
is presented. 

Owing to the excessive amounts of this hormone found in the urine of 
patients suffering with hydatidiform moles (chorionic tumors of preg- 
nancy) a dilution method of assay can be used successfully’ to differentiate 
these tumors from normal pregnancy. 

Six cases out of thirty’-one suspicious cases tested were successfully 
diagnosed preoperatively by this dilution method. 


Diagnosis 
—chorionic tumors 
— chorionic tumors 
— no eridence of chorionic 
tumor 
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MALE HYPOGONADISM TREATED BY SUB- 
LINGUAL METHYLTESTOSTEPvONE 

RITA S. FINKLEP. 

Department of Endocrinology, Newark Beth Israel Hospital, Newark, N . J. 

T here have been onl}’" a few reports on the clinical administration of 
methjdtestosterone sublingually for treatment of male hj^pogonadism. 
One of the earhest was that of Spence, who reported a single case (9). 
Another concerned twelve male h 3 Tiogonads ranging in age from 19 to 73 
years (6). In all, satisfactorj’- development of seconder j’- sexual charac- 
teristics took place and was maintained on a lesser dosage schedule using 
sublingual methyltestosterone.* A subsequent report has confirmed the 
observations of others in regard to the effectiveness of relativel 5 ^ small 
doses of methyltestosterone sublinguallj’' (2). 

Methyltestosterone sublingually maj”^ be administered in the form of 
Linguets or in a solution of propjdene gtycol. The former, however, is more 
practical than the solution, since solid material can be placed between the 
buccal mucosa and the tongue. In this locality, the Linguet usually remains 
unnoticed during the period of absorption, causing no inconvenience or 
restrictions beyond the admonition to refrain from "tonguing" the wafer 
ajid a temporary ban on eating during the time the Linguet remains in the 
mouth. 

In prerdous reports the author has indicated the effectReness of oral 
methyltestosterone in the treatment of male h^Tiogonadism, (2, 3, 4). 
Since the advent of the Linguet form, a number of patients have been 
placed on this therapj', and the following case histories are tj^jical of the 
response that can'be expected. Sublingual administration of methjdtestos- 
terone ranged from 10 to 30 mg. daily in dirdded do.ses. 

Case 1. C. E,, age 36, married SJ years, older brother of patient number 2. One uncle 
and two brothers are eunuchoids. The patient had a long history of cardiac disease and 
had been treated for cardiac dj'sfunction before coming to the clinic and being placed 
on testosterone therapy. It is of interest to note that cardiovascular imbalance has been 
reported to be frequentlj' associated with hj^pogonadal tj^pes (S, 7). 

Physical esamination revealed bilateral cryptorchidism, extreme genital infantilism 
and chronic endocarditis. The patient’s voice was markedly feminine. Previous therapy 
with testosterone had been irregular and insufficient. 

Methyltestosterone, 30 mg. per day in the form of Linguets, was prescribed and this 
therapy continued for a period of five months. Within the first three weeks there was 

Received for publication January 17, 1947. 

* The methyltestosterone tablets in the form of Linguets (Metandrcn) were supplied 
by the courtesy of Mr. Charles E. Munson of Ciba Pharmaceutical Co., Summit, N. J. 
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clefiuito genital development (I*ig. ]), and at the end of six weeks there was obvious 
deepening of the voice. Between the third and fourth weeks it was noted that both testes 
were beginning to descend. The patient reported marked improvement of vitality, and 
his endurance was considerably enhanced. 

Although various reports have indicated that androgens produce favorable metabolic 
elTects and that some of this may be on the basis of cardiotrophic action, it is a well 
known fact that androgenic thernjjy may produce augmentation of nervous and muscular 



Fig. 1. C. E., aged 3G, (Case 1). Improvement following two and a half months 

of therapy with Linguets. 

activities which may be at variance with the moderation indicated by the condition of 
the heart and blood vessels, (5). 

With the increased physical activity of this patient, his cardiac disorder became 
more marked; he developed a double murmur with partial decompensation and had to 
be confined to bed. It, was deemed advisable to discontinue androgenic therapy because 
of the excessive stimulation in the physical sphere. 

Case 2. J. E., age 28, married 4 years (see family history of older brother above). 
Physical examination revealed marked hypogenitalism, absence of facial hair, and 
scanty pubic and axillary hair. The patient talked in a very high-pitched voice. He com- 
plained of low energy and vitality. Previous therapy, which had been irregular and in- 
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sufficient, had consisted of intramuscular injections \rith testosterone propionate and 
chorionic gonadotropin, as well as pregnant mare serum. He had reacted well to testos- 
terone injections with more frequent erections and a somewhat increased Autality, 
which, however, lasted onlj' during the period of therapy. Other forms of treatment 
had produced no positive results. Linguets were started in a dosage of 15 mg. per day 
and continued for a month. At this time the dosage was decreased to-lO mg. per day, 
because the patient noted scrotal congestion and pain, whereas 1 Linguet (5 mg.) daily 



Fig. 2. J. E., age 2S, (Case 2). Two and a half months of treatment with Linguets. 

J. E. is younger brother of C. E. (Case 1). 

was not sufficient to cause any positive response. At the end of I7J months the patient 
discontinued treatment of his own volition as he thought that it "increased his heart 
rate.” 

During the period the patient was being treated, there was noted a definite increase 
in the size of the genitalia (Fig. 2); there were an increased number of erections and 
obrious deepening of the voice. Pubic and axillary hair began to increase and there 
appeared a small amount of hair on the face and che.=t. .At the end of 171 months of 
therapy muscular development had increased to the c.xtent that the patient required 
shirt size 15), whereas before he required only 141. 

One year after discontinuing treatment, the patient showed some regression. During 
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treat, nent a small cystic mass, abet the sice of a cherry, „,,„carcd in the leer pole 

0 the r.El.l testicle, this, hevever, Eraehially cleerca.,c<l and disappeared on cessation 
of thcrapJ^ 

'"'"Slc. Physical oxaininalion revealed marked genital infan- 
tilism. This patient had been treated with pregnant mare scrum for a period of about 2 
months with no results whatsoever. He was then treated with testosterone propionate 
mjcctions for a period of 1 month, totaling 250 mg. During this time, there was an 
increase in general jnuscular development, an increase of pubic hair, a deepening of 
the voice and gain in weight and idtality. Following this im],rovcmcnt, testosterone 
pellets totaling 300 mg. were implanted. One week later one pellet was expelled and 
later another pellet expelled.^ Two months later a second implantation of 300 mg. of 
testosterone pellets was carried out. Three montlis later he required injections of 25 
mg. of testosterone propionate per week and these were continued for a period of about 
eight months, totaling 1223 mg. During the next nine months the patient received no 
therapy, but because of a recurrence of his synqitoms oral iiiethvltestosterone 20 mg. 
per day was prescribed and injections of 25 mg. of testosterone propionate were adminis- 
tered twice a week. There was a further increase in tlie size of the genitalia, accompanied 
by complaints of gynecomastia and three to four erections jier day. 

The patient was placed on Lingucts, 15 mg. daily. It was found that this dosage caused 
too manj’ erections and it was, therefore, decrca.scd to 10 mg. per day. Lingucts were 
used exclusively for economic reasons inasmuch as they are about half the cost of pellets. 

On Linguet thciapy the jiatient continued to improve and there was development of 
facial hair. The gynecomastia rcgrcs.scd. Excessive physical c.xercise was forbidden be- 
cause of the detection of a faint heart murmur. 


Case 4- V. M., age 301 years, married 6 j'cars. Phj'sical examination revealed bilateral 
cryptorchidism, genital infantilism and absence of facial or body hair. 

He had been treated with cliorionic gonadotropin, th 3 'roid, androsterone and tes- 
tosterone, with only slight or moderate improvement. Testosterone therapy in 1936 had 
apparently'' caused some increase in the size of the genitalia and a moderate deepening 
of the voice. In October, 1944, testosterone pellets totaling 525mg. were implanted. Are- 
implantation was done five months later with 300 mg. of testosterone and at four and 
five months, respectively, subsequent implantations of 300 mg. each. There was marked 
improvement in both the phj^sical and sexual spheres following each implantation of 
testosterone pellets. 

The patient was placed on Lingucts, 15 mg. per day, and this dosage was maintained 
for one and one-half years. Remarkable improvement in the growth of the genitalia was 
noted (Fig. 3). There was rapid progress in regard to penile erections and emissions, 
as well as a rapid growth of body musculature and phj-sical development. Facial hair 
and facial expression changed from a juvenile to a stern, masculine demeanor, '\,^^len the 
patient took 4 Linguets per da}'', tach.vcardia was noted, and when the dosage was de- 
creased to 2 Linguets per day, it proved insufficient to maintain progress. Crj'ptorchid- 
ism was not influenced bj' any therapy, though the presence of a small, soft bodj’’ in the 
mid-portion of the right inguinal canal was noted occasionally. The patient changed to 
implantation treatment because of convenience only'. 

Case 5. E. P., age 43, single. This patient complained of extreme nervousness, inability 
to sleep, lack of concentration, occasional hot flashes, and frequent headaches. Physical 
examination revealed a rather obese individual, with evidence of surgical castration. 
History revealed that tuberculosis of both testes had necessitated their surgical removal 
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at the age of 20. Castiatlon symptoms ■were brought under control uith testosterone 
propionate injections in 25 mg. doses two to three times per week, and later with tablets 
of methyltestosterone 10 to 20 mg. per day. He was then placed on methyltestosterone 
Linguets 20 mg. per day; this was subsequently reduced to 10 mg. per day and therapy 
continued for two years with satisfactorj' results. 

During this two year period a nephrectomy was performed for tuberculosis of the 
right kidney. Temporary withdrawal of the Linguet therapy resulted in a recurrence of 



Fig. 3. F. M., age 30-|, (Case 4). Originally treated with chorionic gonadotropin, 
thyroid, androsterone and testosterone with slight improvement. Pellet implantations 
produced marked improvement in physical and sexual spheres. Progress maintained and 
additional improvement on Linguets, 15 mg. per day. 

symptoms, and the patient insisted on permission to resume the therapy a few daj-s 
postoperatively. 

There was general improvement in all of his symptoms on Linguet therapy; fatigue, 
cramps in the legs and arms disappeared. There was, however, no sexual stimulation as 
had been observed when taking methyltestosterone orally in doses of 10 mg. per ds.y. 
Headache had recurred occasionally but there were no hot flashes; concentration was 
good, lie Sound that the eflect of 1 linguet lasted from four to five hours. 

Case 6. H. R., age 29, single. Physical examination revealed definite hypogenitalis. 



2ns 


RITA S. FINKLER 


Volume 7 


nbsencc of fnciiil nnd body linir and a high-pitched voice. Previous tlierapy had consisted 
of a number of injections of testosterone propionate and repeated implantations of 
testosterone pellets. Initial priapism had been produced following the injection of tes- 
tosterone propionate, 25 mg, tlireo times a week. This was reported previousl}", (1). 

Following implantation therapy, the patient experienced normal erections,’ normal 
libido, and was able to carry out normal sexual relations. In September 1944, the 
])a^cnt was given Lingucts, 15 mg. per day, and continued on this therapy for a period 
of 7 months, during whicii time excellent results were reported, nnd although he could 
be maintained on a slightly decreased daily dosage of 10 mg., he seemed to do better on 
15 mg. per day. 

Case 7. Ml Y., age 31, single. Physical examination revealed right cryptorchidism, 
genital infantilism, absence of body and facial hair, a moderately high-pitched voice and 
exce.ssivc girdle obesity nnd lack of energy nnd endurance. He c.vprcssed a feeling of in- 
.security nnd confided that he contemplated marriage, nnd therefore wdshed to achieve 
a fair degree of sexual development. There had been no previous therapy. 

Linguets, 15 mg. per day, were prescribed in August 1943, and this dosage was increased 
to 20 mg. per daj* at the end of about ten days. Therapy on this schedule was maintained 
until December 1913. During the next three months a total of 750 mg. of testosterone 
propionate was administered in 25 mg. doses three to four times per week, because the 
patient was anxious to speed up the rate of development. This method of therapy did 
not scorn to result in further increase in the size of the genitalia; it merel 3 ' maintained the 
results already achieved. 

While on Linguct therapy, there was a definite increase in the size of the left testicle 
the right testicle enlarged somewhat, but remained in the inguinal canal, and there was 
a gradual but definite increase in the size of the penis (Fig. 4), a deepening of the voice, 
an increase of pubic and axillarj’’ hair and some loss of adiposity. There was a definite 
increase in physical strength and enduran'ee as well as in niental outlook and social 
adjustment. As'thc patient stated himself, he lost his shjmess and feeling of inadequacy 
and acquired new interests in people and events. 

Implantation of 300 mg, of testosterone w'as made in April 1944, in order to avoid the 
need of constant oral therapy, and the patient was married in June 1944, and able to 
carry on normal sexual relations. An additional implantation was made in September 
1944, and a further implantation in February 1945. There was no further progress fol- 
lowing implantation' therapj'-, although the initial progress was well maintained. In 
July 1945, half of a pellet -was e.xpelled and in August another pellet was expelled. 
Pellets continued to be expelled, and because of this, Linguet therapy was resumed in 
December 1945. The original prescription of 15 mg. per das'" maintained the initial 
progress but produced no further increase in the development of the genitalia. 

Case 8. E, B., age 21, was first seen on August 8, 1946, because of obesity and an arrest 
in genital development. 

He was operated on at the age of 13 for bilateral cryptorchidism and an inguinal 
hernia. Prior to the operation, the patient was treated rvith Antuitrin "S" for two j^ears 
At the time of the operation, an atrophic left testicle w'as found in the inguinal canal and 
was placed in the scrotum; the right testicle was fairly well developed and was also 
brought down from the inguinal canal into the scrotum. 

The patient begaii to gain weight steadily and in 1942, four years after the opera ion, 
he weighed 173 lbs. ; there was no evidence of either testicle in the scrotum or the inguinal 
canal. The patient exhibited characteristic features of a eunuchoid, such as absence o 
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facial and body hair, scant pubic hair -ndth female distribution, and lack of energj\ 

He was ad\dsed to begin glandular therapy, but he did not return to his physician 
until four years later (eight years following the operation) and was then ad\'ised to see 
an endocrinologist. 

On initial examination, his height was 69^ inches, weight 206 lbs., pulse 80, blood 
pressure 112/60, heart and lungs normal. The bodi' configuration was of eunuchoid 
proportions; there was an absence of facial and body hair, and the pubic hair line was 



Fig. 4. M. Y., age .31, (Case 7). The above improvement obtained nith Linguefs, 20 
mg. per day for four months. Patient .subsequently treated vrith injections of testosterone 
propionate in an effort to speed up degree of development. 

horizontal. The penis was abnormally small, scrotum shrunken and there was no eid- 
dence of testes either in the scrotum or in the inguinal canal. The voice was not high- 
pitched. There was complete lack of libido, erections and emissions. 

The BMR was minus 22 and x-raj' studies of the skull and sella turcica were within 
normal range. Roentgenological e.xamination of the long bone.= showed failure of epiphys- 
eal union of the radius and ulna. 

The patient was placed on Linguets, 20 mg. per day, for six weeks, (this domge was 
later reduced to 15 mg. per day), thjToid substance gr. 1 twice a day, a high protein, 
low fat and carbohydrate diet. 
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Wlion last sec, on Oclol.cr 22, 1940,. 11, o ,,atie„l ,v„s ve,-.v pleased ,vi«, the progress 



Fig. 5. E. B., age 21, (Cose 5). Treated with Linguets and thyroid over a four-month 
period. Initially, 20 mg. of Linguets per day for six weeks and thyroid gr. 2 per day. 
Later, Linguets, 15 mg. per day. On this therapy the patient lost forty pounds in four 
months. 

made and was eager to continue tiie therapy. The dosage of the Linguets was further 
decreased to 10 mg. per day, and the thyroid substance and diet continued. 

The remaining four cases are briefly as follows: 

Case 9. D. D., age 25, had been treated for hypogonadism, lack of energy, headaches 
and gynecomastia for the last five years with testosterone pellet implantations at peri- 
odic intervals. Because of his physical condition he was shy, reticent and did not mingle 
socially. He responded well to the testosterone therapy with an increase in energy, 
mental concentration, endurance and self assurance; however, he failed to develop facial 
hair to any extent. In order to achieve the latter, methyltestosterone Linguets 10 mg. 
daily were added to the implantation therapy. This resulted in a definite increase in 
facial hair. He was eventually placed on Linguet therapy exclusively, 15 mg. daily, 
with satisfactory maintenance. 
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Case 10. A. R-, age 31 , -was treated -with intensive chorionic gonadotropin therapy for 
genital and somatic infantilism, lack of energy, endurance and libido, A definite increase 
in the size of the genitalia occurred. There was great improvement in vitality, endurance 
and mental outlook. A moderate growth of hair appeared on the face and body. Because 
of the patient’s desire to appear more masculine, he was placed on methyltestosterone 
Linguets 30 mg- per day; the original results achieved were maintained satisfactorily 
and the growth of facial and body hair was accelerated. 

Case 11. L. Z., age 26, was treated with chorionic gonadotropin in large doses for 
crj’ptorchidism, hypogenitalism, obesity, debility, headaches and a high-pitched voice. 
He responded moderately' well with a deepening of %'oice, increased energy', moderate 
increase in the growth of the genitalia and body' hair. Since he stiU lacked endurance 
and was still subject to headaches, he was placed on methy'ltestosterone given sublingu- 
ally' 10 mg. daily, and responded favorably with an improvement in all the deficiencies 
mentioned above. 

Case 12. "W. D., age 22, a male pseudohermaphrodite, was treated intensively with 
testosterone in order to enhance the development of male secondary- sex characteristics. 
The initial therapy consisted of injections with testosterone propionate and implanta- 
tions with testosterone pellets. The therapy- produced satisfactory results, but for the 
sake of convenience, he was placed on methyltestosterone Linguets, 20 to 30 mg. per 
day-. This therapy- maintained the oripnal results achieved and caused further progress 
in muscular and genital development, deepening of the voice and an increase in energy 
and endurance. 

SUMMARY 

A group of 12 hy-pogonadal men (10 eunuchoids, 1 ca.strate, 1 male 
hermaphrodite) were treated with methyltestosterone tablets especially 
prepared for use by the sublingual route. 

Each tablet contained 5 mg. of methyltestosterone ; the daily require- 
ment was from 2 to 6 tablets according to the needs of the patient. 

The subjective and objective response of these patients was similar to 
that obtained with injections of testosterone propionate or implantations 
of testosterone pellets. This response can often be initiated or maintained 
on comparatively small dosage schedules. 

In some of these patients the increased physical activity was at variance 
with the capabilities of the cardiovascular sy-stem, and the dosage was 
reduced accordingly; therapy was discontinued entirely in one case. 

In all cases herein reported there was definite enlargement of the phallus 
and scrotum. A more male-like growth and distribution of body hair was 
observed. There was increased AUgor, less tendency towards fatigue and a 
general personality- change resulting in more masculine aggressiveness. 
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even ill the absence of the thyroid. However, adrenals, kidnej^s and heart appeared to be 
less sensitive to tlicse trojihic elTccts than in the presence of the tliyroid. — E.C.R., Jr. 

Lukens, F. D. W. Pituitary-cliabctc.s. Avi. J. Med. Sci. 212: 229(1946). 

Tlic autJior surveys the jircscnt state of affairs of pituitary-diabetes in terms of three 
aspects: 1) The identification of the hormones concerned with the metabolic activity 
of the pituitary; 2) the physiologic mechanism by wliich pituitary e.xtracts, crude or re- 
fined, initiate the phenomena of diabetes; and 3) the relation of the pathogenesis of the 
permanent phase of diabetes with its obvious lesions of the islands of Langerhans to the 
preceding functional effects of the pituitary extlact. Citation is made to 50 references. 
The author’s summaiy follows. "According to studies done so far, no single purified 
pituitary hormone contains all the diabetogenic properties. Growth hormone is keto- 
gcnic and by the present limited criteria inhibits the utilization of carbohydrate. The 
adrenotrophic hormone mobilizes protein and carboh^'drate and so is necessary for the 
phenomena of overproduction observed in diabetes. On theoretical grounds, maximum 
diabetogenic activity would result from a combination of these hormones, and this seems 
to bo the case when crude extracts are employed. Tlic mechanism of action of crude 
pituitary extracts is still poorl}'- understood. However, this action includes evidence of 
the suppression of carboli 3 ’’drate utilization and of overproduction under certain condi- 
tions. The effects of crude extract on glj-cogen storage, protein metabolism and fat me- 
tabolism compose a picture not incompatible with the gross observation that protein 
or carbohj'dratc food is neccssarj’- for the greatest diabetogenic effect. The suggestion 
has been made that the degree of glucose production and utilization needed by the fast- 
ing animal is so established or "fixed” bj' pituitaiy extract that carbohydrate or protein 
food cannot be metabolized in the normal manner and hence leads to lyperg^'cemia. If 
this hj'perglj''cemia is sustained long enough, at least in the dog and cat, the islands of ■ 
Langerhans undergo a sequence of structural changes resulting in irreversible damage 
and permanent diabetes.” — E.C.R., Jr. 

THYROID 

Astwood, E. B,, and W. P. Tanderlaan. Treatment of h 3 '^perth 3 a’oidism 
with, propylthiouracil, Ann. Int. Med. 25: 813-821 (1946). 

Propylthiouracil was administered to 100 patients with thyrotoxicosis during the 
course of one year. The minimal daily dose of the drug necessary to restore metabolic 
equilibrium varied from 50 to 150 mg. Except for four instances of transient pruritis 
and one instance of urticaria, no toxic reactions were observed. Five patients who had 
developed febrile reactions on thiouracil and two patients who developed fever on thio- 
barbital were able to take propylthiouracil without untoward effect. J .M. 

Barman J. M. and E. Porcile. A simple method for assuring accuracy in 
determination of oxygen consumption by the Benedict-Roth apparatus. 
J. Lab. & Clin. Med. (11) : 1254-1256 (1946). 

In performing tests of basal metabolism in^^many patients with an irregular respira- 
tory rhythm, it is difficult to draw the “oxygen line” accurately. Indeed, any of two or 
three lines may appear equally correct. Attempt is made to draw such lines througii 
points of the curve corresponding to the end of expiration, at which time the lung con- 
tains both reserve (supplemental) and residual air. The volume of reserve air varies with 
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the depth of respiration. The depth of respiration, -while commonlj^ uniform in normal 
subjects,, often -varies considerably in diseased states, such as hyperthsToidism, and 
thus creates the difBculty mentioned above. To ob-viate this, the authors propose that 
at three or more times during the metabolic test the patient be instructed to exhale 
maximally, thus removing all supplemental air. Under such circumstances, .they have 
found that the three or more points corresponding to the end of maximal expiration are 
in a straight line, and that ox 3 'gen consumption calculated with such a line as a basis 
corresponds closely to that obtained by gas analysis according to the Tissot-Haldane 
open circuit method. — T.H.McG. 

Beierwaltes, W. H., anb C. C. Sturgis. Complications following tlie 
administration of tliiouracil. Am. J. Med. Sci. 212: 513 (1946). 

From their experience in treating 80 cases of toxic goiter -with thiouracil, the authors 
conclude that thiouracil is a valuable drug when employed pre operatively in patients 
with both nodular and hyperplastic toxic goiter. It is superior to iodine when used in 
this way because the basal metabolic rate may be brought to zero or lower, and also be- 
cause it is equally effective in both types of toxic goiter. Iodine has not been highly 
satisfactory in the preoperative treatment of patients -with toxic adenoma or in many 
cases -with exophthalmic goiter especiall}* when it has been previously administered, or 
possibly when the patients have ingested iodized salt over a long period of time. Only 1 
patient in the group of 80 failed to show a basal metabolic rate below zero after thiouracil 
medication. The authors collected from the literature and by personal communication 10 
fatalities occurring during or following thiouracil administration; of these .7 were defi- 
nitely attributable to agranulocytosis. Analysis of these cases revealed a common pat- 
tern which gives clues to follow in the prevention of fatalities due to this complication. 
The authors recommend that the patient who is taking thiouracil be warned to discon- 
tinue the drug promptly following the appearance of fever with or without sore throat, 
skin rash or adenopathy. If a white blood cell count and estimation of the neutrophil per- 
centage shows a significant depression of the cells, penicillin should be administered im- 
mediately until such time as the blood count becomes normal again. By such procedure 
the authors were able to avoid fatality in the three episodes of agranulocj’tosis that de- 
veloped in their series. When the blood count becomes normal, thiouracil therapy may 
be resumed, but it is recognized that there is a definite risk of recurrence of the agranulo- 
cytic reaction. Other complications ultimately requiring thyroidectomy are febrile reac- 
tions, relative thiouracil resistance, nodular thyroid, large goiter, and failure of the pa- 
tient to cooperate. The remaining complications (dermatitis, edema of the legs, jaundice, 
enlargement of the thjToid, production of accentuation of exophthalmos) occurring dur- 
ing thiouracil administration ordinarily do not require more than temporary cessation of 
the drug. — E.C.R., Jr. 


Dobyns, B. M. Exophthalmos and tissue changes in the guinea pig folio-w- 
ing administration of the th>Toid stimulating hormone of the pituitarj* 
gland. TFesh J. Surg. Obs(. and Gyn. 64: 411-427 (1946). 

Exophthalmos was produced in guinea pigs bj' the injection of thj-roid stimulating 
hormone, regardless of the presence or absence of the thj-roid or testicles. A generalized 
alteration in fat metabolism occurred throughout the body, together with a connective 
tissue reaction. Fat depots -were depleted and replaced by edema and connective tbsue. 
Large quantities of lipoid appeared in the liver, kidneys, muscles, and in some epithelial 
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and roliculo-endotholial cells. It is suggested that many of the changes in the orbital 
tissue wliich .produce exophthalmos are expressions of generalized tissue changes. — J.M 

Dobyns, B, M./ANb S. F. Haines. Changes in the prominence of the eyes 
in varioii.s thyroid state.s. ,/. Lab. & Clin. Med. 5^(4) : 483-484 (1946). 

Thyroidectoni}'' in jiatients with exophthalmic goiter usually was followed by in- 
creased exophthalmos. If hj'jjothyroidism occurred postoporatively, the change was 
more marked. Treatment of both spontaneous and posto])erative hypothyroidism de- 
creased the i)roininencc of the ej'eballs. Thiouracil given to patients with exophthalmic 
goiter caused an increase in exophthalmos commensurate with the drop in basal meta- 
bolic rate. In the majority of all the studies, the changes were of such low magnitude as 
to bo perceived only by careful c.xoplithalmoinctiy. — T.Il.McG. 

Gordon, A. S., P. C. Kadoav, G. Finkelstein, and H. A. Charipper. The 
tlijR-oid and blood regeneration in the rat. Am. J. Med. Sci. 212: 384 
(1946). 

From studies in rats, the authors concluded: 1 ) thyroiihctomy or thiouracil treatment 
inhibited the return of the red blood cells and hemoglobin to normal levels following 
bleeding. Studies of the leukocyte changes were inconclusive. Injections of thjToxin 
speeded regeneration of the red blood cells and hemoglobin to a greater degree in bled 
thyroidcctomized than in bled unoperated rats. It is still an open question as to whether 
the th3Toid dircctlj’’ rogidates the cr^'diropoictic process or whether this control is a 
secondary ihanifestation of the changes in general metabolism induced by the gland. 
2 ) Castration in tlij^roidectomizcd animals did not further delay red blood cell regenera- 
tion, but caused a greater inhibition of hemoglobin S3’nthesis. Testosterone was a more 
effective er3''thropoietic agent in the tlyroidectomized-castrated than in the thyroidec- 
tomized rat. The combination of testosterone and th3’’roxin was little more effective than 
tlyu’oxin alone. The authors believe that testosterone affects the er3dhropoietic process 
itself. Cobalt markedb’’ stimulated red, blood cell and hemoglobin production in bled 
th3Toidectomizcd rats; the combination of cobalt and th3T0.vin was even more powerful. 
It is suggested that small amounts of this metal be administered, along wdth the ap- 
propriate hormones in the treatment of clinical anemias accompaiydng endocrine de- 
ficienc3’’. The honnones and cobalt, alone or in cojnbination, all evoked marked reticulo- 
c3’’tosis during the week following bleeding; but cobalt, and cobalt in combination "ndth 
th3’’roxin, were the onl3'- treatments which maintained the reticuloc3''tes at high levels 
throughout the experiment. Neither tlyroidectomy nor administration of hormones or 
cobalt caused any significant change in the total or differential white cell counts of bled 
rats. The bone marrow of th3U’oidectomiKed rats displayed a slightly greater state of 
h3'-poplasia and a louver erythroid/m3’-eloid cell ratio than that seen in unoperated ani- 
mals for 3 to 4 weeks after the bleeding. Tlywoxin tended to correct these changes; but 
cobalt, and especially the combination of cobalt and th3O'0xin, prodiuce the greatest de- 
gree of marrow lyperplasia. — E.C.R., Jr. ■ 
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POLYOSTOTIC FIBROUS DYSPLASIA: A DEFENSE 

OF THE ENTITY 

FULLER ALBRIGHT 

Prom the Department of Medicine of the Harvard Medical School and the Medical Service 
of the Massachusette General Hospital, Boston, Massachusetts 

I N 1937 and 1938 the author and his colleagues published two papers 
(1, 2) in which they described the clinical findings of 7 patients with a 
bizarre syndrome characterized by "osteitis fibrosa disseminata, areas of 
pigmentation, and precocious puberty in females." Since that time some 
authors (3, 4, 5, 6) have been so flattering to the present author as to publish 
similar cases under the heading of "Albright’s Syndrome”; others (7, 8) 
have questioned the entity of the syndrome. It is the purpose of this paper 
to defend the entity; a few words pertaining to terminology will be added. 

For the time being let us call the condition under discussion, "S 3 ’’n- 
drome X.” 

Is Syndrome X a Form of Lipoid Granulomatosis? 

vSnapper (r) feels that Sjmdrome X is a form of Hand-Schiiller-Chris- 
tian’s Disease (xanthomatosis) which he prefers to call “lipoid granulo- 
matosis ’ and which is closelj' akin to, if not identical with, eosinophilic 
granulomatosis. He points out that, whereas the classical case of lipoid 
granulomatosis is characterized bj' multiple round defects in the skull, 
exophthalmos, diabetes insipidus, and other pituitary signs, there need be 
no cranial or hj’pophj'seal localization; he states that it is in such cases 
that the condition “is usuallj’ not recognized and goes under a different 
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niiinc.” At. this point ho cites the eases dcseribed l^y the author. To be sure, 
in the summary he is loss dogmatic when he slates that "'it. seems reason- 
able to eoncliide tliat at least part of the eases of osteitis fibrosa dissem- 
inata . . . may well belong t.o the group of lijioid granulomatosis of the 
bones without cranial hypophyseal localization. ..." 

Snapper leaves the reader with the impression that the author and his 
colleagues separated the condition under discussion from lipoid granulo- 
matosis for two reasons only, the lack of hjqmreholesterolemia and the 
failure of bone biop.sies to show an3’^ ti.s.sue abnormalities other than 
osteitis fibrosa. As a matter of fact these two arguments, while definitely 
of some importance, bear less weight than several others, one of which was 
emphasized in the original article. 

The arguments against Sjmdromc X being a form of lipoid granulo- 
matosis will now be discussed one b3' one. 

The finding of a normal blood cholesterol level does not rule out a 
disorder of cholesterol metaboli.sni, but it is perhaps some evidence in that 
direction; however, it is certainl}'^ consistent with the findings in many 
cases of undoubted lipoid granulomato.sis. 

Bone biopsies were obtained on six of the author's first seven cases; in 
no instance was xanthomatosis found. Snapper makes a point of the fact 
that the biopsies were not taken from new lesions; indeed, he makes it ap- 
pear that the very oldest lesions were purposel 3 ’' selected for the biopsies. 
Thus he states that their "Case 2 had been complaining about her right hip 
for 29 years . . . and that a biops 3 '^ was done on the oldest lesion in the crest 
of the ilium.” The facts as published Avere that this patient, a houseAAufe of 
35, had been haAung pain in the right liip for 29 years; that the biops 3 ^ AA'as 
taken from the crest of the ilium; that nothing Avas said about, and that 
there was no Avay of telling Avhich Avas, the ‘‘oldest lesion in the crest of 
the ilium.” As a matter of fact, one of the better arguments AA^hy Syndrome 
X is not a form of xanthomatosis is closely connected Avith the very good 
reason why biopsies Avere not taken from neAv lesions ; it is one of the char- 
acteristics of this disease, in contrast to lipoid granulomatosis, that there 
seldom are new lesions. Of all the cases the author has seen, only his Case 
3 showed any tendency of the bone lesions to progress. This important 
evidence from the bone biopsies can noAA^ be supplemented by a complete 
autopsy on our Case 3 (1) performed by Dr. H. EdAvard MacMahon (9); 
in spite of many sections of the bone lesions, this investigator could find 
only two nests of foam cells and felt that xanthomatosis was definitel 3 '^ 
ruled out. Sternberg and Joseph (10) came to the same conclusion from a 
complete autopsy performed on the case previously reported by McCune 
and Bruch (11). 

As suggested in the first publication ( 1 ), the segmental distribution of the 
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bone and skin lesions is perhaps the strongest exddence against the etiologj^ 
being a disorder of metabolism such as xanthomatosis. Thus, the author’s 
Case 5 (1) had involvement of all the metacarpal and phalangeal bones 
of the left hand except for the three phalangeal bones of the index finger 
and the corresponding metacarpal bone, all four of which entirely escaped; 
none of the bones of the right hand was involved. It is not characteristic of a 
metabolic disease to stop in the midline or to run down one extremity and 
not the other; such is certainly not the case in instances of undoubted 
lipoid granulomatosis. 

When one turns to the x-ray appearance of the bone lesions themselves, 
one finds many points of difference. In Sjmdrome X one finds not only 
bone destruction but areas where there is increased density of bone; in 



Fig. 1. Eosinophilic granuloma of skull. Note circumscribed, punched-out areas 
(arrows) and complete absence of any increased bone formation (compare with Figure 2.) 
The details of this case were published by Thannhauser (2S). (S. S.. girl, age 41.) 

lipoid granulomatosis one finds only bone destruction. IITiereas the author 
agrees with Snapper that lipoid granulomatosis need not involve the skull, 
in many cases of Sjmdrome X the skull is involved and, when it is, the 
lesions by x-ray are not at all hke those in lipoid granulomatosis; instead 
of the sharply circumscribed punched-out holes, one finds, along t\ith bone 
destruction, marked over-growth and thickening of the bone, an appear- 
ance not too unlike that seen in Paget’s Disease (compare Fig. 1 with Fig. 2). 

Another striking difference lies in the re.sponse to x-ray therapy: lipoid 
granulomatosis is very radio-sensitive: Sj-ndrome X is radio-resistant. 

The areas of cutaneous and buccal pigmentation which are such a strik- 
ing feature of full-blown cases of Syndrome X are not characteristic of lipoifl 
granulomato.sis. 
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Finally, in Syndrome X, as in other conditions where the osf eoblasts are 
hyperactive (osteitis fibrosa generalisata, ost.eitis deformans, etc.), the 
serum alkaline phosphatase level tends to be high; such is not the case in 
lipoid granulomatosis. As in osteitis deformans and probably in any condi- 

Wl 


'■f 



Fig. 2. Skulls of three patients with Syndrome X. Note marked increased densitj'^ at 
bases of skulls in A and B and characteristic overgrowth of bone in occipital region 

in C. 
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tion where the osteoblasts are hj-peractive, one -would anticipate that a 
certain percentage of cases -^dth SjTidrome X -would develop sarcoma. The 
fact that the girl of 10 with “several small brown nae\'i” and precocious 
puberty reported by Snapper and Parisel (29) subsequently died of sarcoma 
is in the author’s opinion some evidence in favor of an etiologj’^ other than 
lipoid granulomatosis. 

Is Syndrome X a Form of Neurofibromatosis of von Recklinghausen? 

Since both Sjmdrome X and neurofibromatosis have bone lesions and 
areas of pigmentation, the question naturally arose, and still arises in the 
minds of some, whether they are not one and the same condition. Thann- 
hauser (8), after a careful and scholarly study, has been unable to con- 
vince himself that they are separate entities; he even is not sure that the 
usual court of appeal, the pathologist, can distinguish them (vide infra). 

If one grants for the moment that the 3 ’- are two separate entities, as the 
author firmlj"- believes, in any case one would expect the literature of 
either one to contain misdiagnosed examples of the other. Thus the mere 
fact that a case in the literature diagnosed as one of the conditions had such 
and such findings is no proof that these findings are characteristic of the 
condition diagnosed. For example, before writing his first article the author 
combed the neurofibromatosis literature to find examples of Sjmdrome X; 
in this way was found, among the 35 cases of neurofibromatosis recorded 
by Stalmann (12), a tjpical example of Sjmdrome X (Stalmann’s case 3), 
a female patient with precocious pubert}’’ and without cutaneous neuro- 
fibromata. One might cite this case, if one were not careful, as e\'idence that 
precocious puberti’- in females is a feature of neurofibromatosis. 

To comdnce oneself that one is dealing with two conditions, all that is 
necessarj'^ is to select one feature for each condition -which is common and 
pathognomonic of the condition and then see whether am' cases can be 
found which exhibit the common-and-pathognomonic-features of both 
conditions. The author does not implj' that anj' case which does not present 
the “common-and-pathognomonic-feature” is not suffering from the con- 
dition in question. 

For the “common-and-pathognomonic-feature” of neurofibromatosis 
the author will select multiple cutaneous neurofibromata. CertainW most 
classical cases of neurofibromatosis contain such. 

Before the feature selected for the common-and-pathognomonic one for 
Sj'ndrome X is mentioned, it might be well to saj' a word about the bone 
lesions in neurofibromatosis. These in the author’s opinion, based on his 
own experience and a re\'iew of the literature, consist of relativeU* few 
lesions. There are certain points of predilection, the commonest being the 
lower end of the femur and the upper end of the tibia (see Fig. 3). These 
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Fig. 3. Tliree cases of neurofibromatosis. These illustrate the marked tendency for 
the bone lesions to occur in the lower ends of the femora and the upper ends of the tibiae. 
In C note symmetrical lesions in upper ends of both tibiae and similar lesion in lower end 
of right femur; note in lateral view of right femur that lesion is from without in. B., 
kindly furnished by Dr. L. W. Gorham of Alban 3 '^ (C. W. L. 11 year old girl with neuro- 
fibromatosis previously" reported bj" Gorham, Campbell, Howard and Donhauser (4)). 
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may represent points of entry for the nerves into the bone. The bone 
lesions themselves are exactly what one would expect if bone were en- 
croached upon bj" a tumor of any kind, namelj’’, sharply circumscribed 
areas of bone destruction with verj-^ little, if any, e\ddence of new bone 
formation. The cortex, to be sure, can be expanded by such a tumor just 
as it can be by a bone cyst. Most lesions can be demonstrated by suitable 



Fig. 4. Syndrome X. Note complete absence of lesions in left hand and extensive 
involvement of right hand; note fourth and fifth fingers of left hand escaped involve- 
ment; note that all the carpal bones of the right hand are involved, a somewhat unusual 
finding in this disease. (.T.R., age 1.3.) 

X-rays to arise from without, and to extend into the bone, rather than vice 
versa (see Fig. 3 C). The author is aware of no indisputable case of neuro- 
fibromatosis with very extensive bone involvement .such as that of all the 
phalanges and metacarpal bones of a hand, or that of the entire skull in- 
cluding the base (see Figs. 2 and 4). 

In contrast to (he above, the bone lesions in Syndrome X in many 
instances are widespread; they usually show evidence of marked over- 
growth of bone as well as bone destruction; and they commonly involve 
large areas of the skull including the base. Therefore, the author will select. 
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as the “common-aiid-pathognomonic-foaturc” of .Syndrome X, exlcnsivc 
hone lesions in which overgron>lh of bone, os well as bone (leslruclion, is a 
promineni feature. 

The aiiUior is aware of no case which presenter! the “common-ancl- 
pathognomonie-featiires” of both conditions. Certainly the eight cases 
which he and his colleagues reported (1 , 2) and t he many cases of .Syndrome 
X which he has seen subsequently failed to show multiple cutaneous 
neurofibromata ; certainly a not inconsiderable number of cases of neuro- 
fibroma t.osis which he has studied failed to show extensive bone lesions in 
which overgrowth of the bone was a prominent, feature. 

Thannhauser cites a series of cases (13 in all) with neurofibromatosis 
associated with osteitis fibrosa disseminata. An examination of this ma- 
terial shows that this association is very questionable. 

Thus, the first 2 ca.ses mentioned were publi.shed b}’- Gould (13) (Gould’s 
cases 1 and 4). They both had multiple cutaneous neurofibromata but the 
skeletal le.sions were those of neither Syntlrome X nor neurofibromatosis; 
both patients, as Gould pointed out and as the photomicrograph on Case 1 
showed, had osteomalacia. The cau.se of the osteomalacia in the first case 
was probably renal acidosis as red granular kidne3^s were found at autopsy, 
and as a certain type of renal acidosis will cause osteomalacia (21); the 
cause of the osteomalacia in the second case was probably dietary as the 
patient died of extensive pulmonary tuberculosis. 

Case 3 concerns a boy of 23 reported by Cohen and Douad}'’ (14) and 
previously reported by Leriche and Jung (15). The diagnosis of neuro- 
fibromatosis was beyond question ; he had a multitude of cutaneous neuro- 
fibromata. The bone lesions were discovered accidentally when an x-ray 
was taken for an acute traumatic lesion of the right knee; this revealed a 
circumscribed "cyst” in the lower end of the right femur and another one 
at the upper end of the right tibia. The location and x-ray appearance of 
these cysts were absolutely characteristic of neurofibromatosis {vide supra ) ; 
furthermore, an x-ray of his other knee revealed a similar "cyst” in the 
upper end of the left tibia. The case must be considered as neurofibro- 
matosis with little to suggest Syndrome X. 

Case 4 was a man of 36 years reported by Pagniez, Plichet and Faiivet 
(16). The evidence for Syndrome X was excellent; bone symptoms since 
the age of 3, widespread skeletal lesions confined to right side, areas of 
cutaneous pigmentation, and a high serum phosphatase level. However, 
there were only "deux petits mollusca” in addition to the cutaneous pig- 
mentation to support the diagnosis of neurofibromatosis. The authors 
themselves thought that in the absence of fibromata the diagnosis of 
neurofibromatosis could not be retained. 

Case 5, that of Mariante and Maciel (17), was finally dismissed by 
Thannhauser himself in a footnote wherein he stated that the bone lesions 
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would be better designated as "neurofibromatosis with bone cysts than 
osteitis fibrosa cystica disseminata.” 

Cases 6 through 10 are the five cases reported by Stalmann (12), that 
author’s cases 2, 3, 4, 23 and 28. Case 6, (Stalmann’s case 2), -^vith a 
family history of neurofibromatosis and with cutaneous pigmentation and 
neurofibromata, undoubted^ had neurofibromatosis; from the data pub- 
lished it is impossible to diagnose the bone condition ; there was a lesion of 
the right femur at the age of 2 which led to an inequahty in the length of 
the legs and hence to marked scoliosis; there was also a lesion in the head 
of the right tibia; the localization of these lesions is most suggestive of 
neurofibromatosis {vide supra) but on the data available Syndrome X can- 
not be ruled out. Case 7 (Stalmann's case 3) was already mentioned above: 
a typical case of S 3 ''ndrome X with nothing to suggest neurofibromatosis. 
Case 8 (Stalmann’s case 4), a 35 j’-ear old female patient, had no cutaneous 
neurofibromata, but some small areas of pigmentation in the skin; she 
suffered from softening of the spinal column and of both femurs. The 
cUnical diagnosis was osteomalacia and the x-rays of the pehds showed 
typical findings of osteomalacia including "loosersche aufhellungszonen.” 
There is little reason to believe that this case had either neurofibromatosis 
or osteitis fibrosa disserqinata. Ca.se 9 (Stalmann’s case 23) had no cutane- 
ous neurofibromata, in spite of a familj’- historj^ of neurofibromato.sis; 
she menstruated at the age of 9; the bone lesions, which included in- 
volvement of the skull, stronglj’’ suggested S 5 ’-ndrome X. I am inclined to 
discount the familj'^ history and consider this case an example of Sjmdrome 
X without definite evidence of neurofibromatosis. Case 10 (Stalmann’s 
case 28), a boj’’ of 4, had no cutaneous neurofibromata: he, as well as his 
father, had specks of brownish pigmentation, probably freckles (“braune 
Flecke”); he was born with a deformity of the right tibia, the nature of 
which it is impossible to determine from the data given. I see little reason 
to believe that the patient had either neurofibromatosis or S^mdrome X. 

Case 11 (Case 1 reported bj^Uhlmann and Grossman (IS)) was a clas.sical 
case of neurofibromatosis with cutaneous neurofibromatosis and areas of 
pigmentation. There was onty one bone lesion; this was in the right 
mandible; a histological section showed unmistakable neurofibroma. There 
was no reason to consider Sj-ndrome X in differential diagnosis. 

Case 12, a female of 47 reported by Ashton (19), probably did have 
neurofibromatosis with multiple cutaneous neurofibromata and “blotclu' 
pigmentation ... on the abdomen and chest, and in the form of freckles on 
the legs and arms.” The bone manifestations of relativeh' short duration 
vcre probablj' Alilkman s disease (20), a form of osteomalacia (21). 8he 
had .tyinmetrical fracture.^ of both femoral necks and the author described 
three tj’pes of rarefaction but failed to mention anj* overgrowth of bone. 

Case 13, a female of 72 with acromegaly reported b\- Merklen and Israel 
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(22), like so many paticiiis witli this condition, did have many of the 
manifestations of neurofibromatosis (multiple cutaneous nodules and areas 
of pigmentation); however the description of the bone lesions is too inade- 
quate for one to make a diagnosis. There was a mai'kcd kj'phoscoliosis as 
one often sees in acromegaly, a slight involvement of the bones of the skull, 
a rarefaction of certain bones of the extremities, particularly of the right 
radius. There was a subcortical cyst in the latter bone with a fracture 
through it and a periosteal reaction in the region of the fracture. The author 
cannot rule out osteitis fibrosa disseminata from this evidence nor, how- 
ever, can he rule it in. 

So much for these 13 cases in which tke two conditions were thought by 
Thannhauser to co-exist. In my opinion G had neurofibromatosis without 
evidence of Syndrome X, three of these six having osteomalacia as well; 
three cases had Syndrome X without evidence of neurofibromatosis; two 
cases had neither S 3 mdrome X nor neurofibromatosis, one of the two hav- 
ing osteomalacia and the other probablj" osteogenesis imperfecta; the 
remaining two cases had neurofibromatosis combined with a bone disease 
in which the description was too inadequate to allow an accurate diagnosis. 

There are several reasons to believe that Sjmdrome X is not a form of 
neurofibromatosis other than the fact that cases cannot be found contain- 
ing the above mentioned ‘'common-and-pathognomonic-features” of both 
conditions. 

For one thing, neurofibromatosis has a strong hereditaiy tendenc}^ so 
far Syndrome X, to my knowledge, has not been found to run in families. 

A common feature of Sjuidrome X, but not of neurofibromatosis, is 
sexual-precocity-in-females. This interesting feature perhaps w^arrants a 
short digression. 

In the author’s opinion the onset of puberty is the result of the release 
of gonadotropic hormone or hormones from the anterior pituitary; tliis 
release in turn is due to stimuli coming over the hypothalamic-pituitary 
nervous pathway. By “true precocity” the author means the early release 
of gonadotropic hormone or hormones due to some disturbance in the 
hypothalamus. This is to be differentiated from precocity secondary to 
some functioning adenoma of a gland which produces a gonadal or gonadal- 
like hormone, e.g. granulosa cell tumor of the ovary producing estrin, an 
adrenal cortical tumor producing androgen, etc. According to this defini- 
tion the precocity in Syndrome X is a true precocity. Thus case 2 in the 
author’s series (1) had her first catamenia during her first yea^r of life, 
and was still having periods at the age of 39 ; in spite of this she had been 
able to have children. To be sure, at the autopsy in the author’s case 
3 (1), Dr. H. Edw^ard MacMahon found no evidence that ovulation had 
ever occurred, and Sternberg and Joseph (10) reported similar findings in 
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their case ; therefore, if these two cases are to be considered as examples of 
true precocity one must exclude o\'ulation as a sine qua non for true pre- 
cocity and apply the term to any precocity which is mediated through the 
hypothalamus. The prognostication made by the author and his colleagues 
that the cause of the precocity is some lesion in the region of the hj^po- 
thalamus received support from the above-mentioned autopsy bj' Dr. H. 
Edward MacMahon. This patient, who had had her first menstrual period 
before the age of 1, showed a marked diminution in size of one mammillarj' 
body and an accessorj^ nucleus in the adjacent tissue. On the other hand, 
Sternberg and Joseph (10) failed to find any lesion in the hjTiothalamus in 
their case but did find marked hyperplasia of the basophile cells of the 
pituitary, which suggests that these cells were being stimulated by some 
influence, possibly a disturbance originating in the hj’pothalamus. 

There is an alternative explanation suggested by Thannhauser which 
cannot be dismissed. He would explain the precocity on the ba.sis of pres- 
sure on the hypothalamus secondary to the overgrowth of bone at the 
base of the skull. It seems just possible that the changes in the mammillary 
body found at autopsy in our case 3 {vide supra) might be the result 
of long-standing pressure on this region. With the exception of our case 
2, who had marked precocity but no definite thickening at the base 
of the skull by x-ray, it does seem that most of the cases of precocity did 
have considerable thickening at the base of the skull. 

It is interesting that no case of Sjmdrome X with marked sexual 
precocity has been described in the male. Furthermore, tumors in the 
region of the pineal body cause precocity only in males, — the so-called 
“pineal syndrome.” Apparently the mechanism which relea.ses puberU' in 
the male is different from that which releases it in the female. The author 
and his colleagues in their first publication (1) attempted to explain this 
discrepancy between males and females on the ground that the luteinizing 
hormone of the anterior pituitary leads to androgen formation whereas the 
follicle-stimulating-hormone leads to estrin formation. It seemed possible 
that, because of some hypothalamic disturbance in Syndrome X, there 
was a precocious production of follicle-stimulating-hormone but not of 
luteinizing hormone; perhaps in keeping with this hypothesis are the 
autopsy findings cited above of complete absence of any erddence of recent 
or old corpora lutea, since these bodies require for their production luteiniz- 
ing hormone. 

Thannhauser (S) makes an important point of the fact that he found 
four cases of neurofibromatosis combined with precocious puberty. How- 
ever, three of these cases occurred in males and so can not bo considered as 
evidence for a similarity between neurofibromatosis and Syndrome X, The 
fourth case, reported by deVries (23), was a girl with somatic and sexual 
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in neurofibromatosis of bone on the other hand one frequently does. If one 
takes a section through an area where bone is still present, there can be no 
question as to the diagnosis (compare Fig. 5 with Fig. 6). Furthermore, as 
pointed out by the author and his colleagues in their first publication (1), 
in S 3 mdrome X one not infrequentlj’^ finds areas of cartilage .some of which 



Fig. 6. Yeurofibromatosis: bone biopsy. Note bone trabeculae (a). foaTi cells (b), 
and whorls (c). Foam cells are found in neurofibromatosis and probably represent de- 
generative changes. Photomicrograph was kindly furnished by Dr. Benjamin Castle- 
man and pertains to the same lesion as x-ray shown in Figure 3 (A). 


almost certainl}' are derived from the epiphj-.?eal cartilage (see Fig. 5 and 
Fig. 7). 

What about the areas of pigmentation? The author believes that in nine 
cases out of ten even these are different in the two conditions. In Stmdrome 
X the areas have an irregular outline like the coast of Maine, whereas in 
neurofibromatosis the outline is more reminiscent of the coast of California 
(see Fig. S). To be .sure the author has seen one evse of undoubted neuro- 
fibromato.sis with areas of pigmentation xery simitar to tho.se seen in 
Sj'ndrome X. 

.\ final point of difference is the not infrequent occurrence of ele- 
phantiasis in neurofibromatosis, whereas this condition has not x’et been 
reported in Sj'ndrome X. 
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WANTED: A NAME 

Ihe author, having .satisfied himself and, lie hopes, the reader, that the 
syndrome under discussion is an entity, again opens the question as to 
what to call i(.. A satisfactory iinswer lo Ihis question has not been found 
in the past, nor is one forthcoming now. Since the etiology of the syndrome 
remains quite obscure, the author and his colleagues, Drs. Allan M. Butler, 



Fig. 7. S 3 Uidronie X, X-rn.i'’ of the forearm to show that some bone lesions niaj' be the 
result of a d.i’^schondroplasia. Note marked irregularity of epiplij’^seal cartilage at A 
which stronglj’’ suggests that islands of cartilage are being incorporated in the diaphj'sis. 
B. represents such an island. 

Aubrey 0. Hampton and Patricia Smith in their first publication used the 
descriptive designation, "Osteitis Fibrosa Disseminata with Areas of 
Cutaneous Pigmentation and an Endocrine Dysfunction with Precocious 
Puberty in Females.” Because of the unwieldiness of this terminology and 
because A precedes B, H. and S. in the alphabet and probably for no other 
reason the term, Albright’s Syndrome, came into being. 

The use of a person’s name for the designation of a syndrome has objec- 
tions, the chief one being that no one can decide whose name to use. One 
can always go to the literature and find some preceding reference to a case 
which in all likelihood had the syndrome in question. Often each language 
produces its own "first” describer. In this connection the present author, 
a number of years ago, ran into a rather amusing state of affairs. The 
question as to the terminology of Syndrome X had come up and he 
thought it would be of interest to look over vonRecklinghausen's original 
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1891 monograph, which includes the description of a number of different 
bone conditions, to see whether bj* anj' chance a case with Sjuidrome X 
had been described. It turned out that one and probably two of the 3 
famous cases in the monograph (cases o, 6 and 7), which had been con- 
sidered as examples of osteitis fibrosa generalisata and hence of h^Trer- 
parathyroidism, most surely had not been afflicted with hjTrerparathjwoid- 
ism but with S 3 Tidrome X. Fortunateljs as the present author pointed out 
at that time (24), the third case (case 7) in all probability did have hj^ier- 



Fig. 8. Pigmentation in neurofibromatosis compared to that in Syndrome X. Note 
“coast-of-^Iaine” contour of areas of pigmentation in A as opposed to “coast-of-Cali- 
fornia” contours in B. Incidentally, note subcutaneous nodules in B and their absence in 
A. (A. — A.K. with Syndrome X; B. — E.G. with neurofibromatosis.) 

parathjToidism ; otherwise we would be confronted with the disturbing 
state of affairs that von Recklinghausen had neglected to describe what is 
now known as von Recklinghausen’s disease of bone. It will be seen, there- 
fore, that as far as the bone manifestations of the sjmdrome are concerned 
von Recklinghausen preceded the author and his colleagues bj' 46 j'ears. 
Thus there is as much reason to connect von Recklinghausen’.s name with 
this bone disease as with osteitis fibrosa generalisata; indeed, .since cases 
5 and 6 with osteitis fibrosa di.sseminata preceded case 7 with osteitis 
fibrosa generalisata, Thannhauser makes the utterly" logical, if somewhat 
impractical, suggestion that Sj’ndrome X be de.signated, “osteitis fibrosa 
disseminata (von Recklinghau.sen),” and that the name of von Reckling- 
hausen be dropped from osteitis fibrosa generalisata. In other words, he 
would have us stop insing von Recklinghausen’s name for the bone disease 
which we have learned to associate with it and apply- it to another disease: 
furthermore he would put into the mouth of von Recklinghausen, dead 
these many years, the term, osteitis fibrosa disseminata, coined by the 
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author and his colleagues. ]ii the end, for those who believe with Thann- 
hauser (hat, Syndrome X and neurofibromat osis are one and the same thing, 
this would lead to a simjdifieat.ion of terminology since there would be 
only one “von Kecklinghausen’s di.sca.se.” 

There is probably one simple way out. of the above dilemma. After all, 
the most, st.riking feature of the syndrome is perhaps the bone disease. 
A descript.ivc name for the bone disca.se could be founrl and the whole dis- 
ease could go under this name. This is exactly what, is taking place. The 
tendency is to use the name, “polyostotic fibrous dysplasia,”* suggested 
by Lichtenstein (25), rather than the name, “osteitis fibrosa disseminata,” 
suggested by the author and his colleagues. The present author has no 
fault to find Avith this tendency. A ca.se Avith j)rccoci(,y and cutaneous pig- 
mentation but Avithout cA'idcnco of bone Ic.sions such as that described by 
Kurzrok (27) could be dc.signatcd “polyostotic fibrous dysplasia sine 
fibrous d 3 \splasia.” 

SUMMARY 

1 . This paper concerns the s.yndromc AA'hich in its complete form is char- 
acterized bj^ 1) a di.ssemina(ed osteitis fibrosa (both h.yper-'ancl-hypo- 
ostotic) Avith a segmental distribution, 2) areas of cutaneous pigmentation 
AAdiich haA^e a distribution suggesting some connection betAA'een them and 
the bone lesions, and 3) sexual and somatic precocit}’^ A\’hen the condition 
occurs in the female. 

2. The author belie\"es this sjUAdrome is not a form of lipoid granulo- 
matosis (xanthomatosis) because: 

a) the blood cholesterol level is not abnormal (a minor piece of evidence); 

b) bone biopsie.s show “foam cells” only infrequentb’'; 

c) the bone lesions show onl}’’ a slight tendencA’’ to progress, clear up spontaneousb^ 
and are not radio-sensitive; 

d) the segmental distr'bution of the bone and skin lesions is not suggestive of a 
metabolic disorder; 

e) the x-rays show increased bone formation as well as bone destruction; 

f) the areas of cutaneous pigmentation are not characteristic of lipoid granulo- 
matosis; 

g) when the disease is widespread the serum phosphatase level is high; and 

h) sexual-precocity-in-females is not a feature of lipoid granulomatosis. 

3. The author believes this syndrome is not a form of neurofibromatosis 
(von Recklinghausen) because: 

a) he has never seen a case nor found one in the literature where multiple cutaneous 
fibromata, a common-and-pathognomonic-feature of neurofibrom.atosis, and wide- 
spread bone disease with evidence of increased as well as decreased bone forma- 

* Lichenstein and Jaffe (26) subsequentb'- omitted “polyostotic” in order to include 
those cases where the condition is confined to one bonj'’ lesion and simply called the dis- 
ease “fibrous dysplasia.” 
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tion, a common-and-pathognomonic-feature of the syndrome under discussion, 
were present in the same indi\-idual; 

b) the syndrome does not tend to run in families; 

c) sexual-precocity-in-females is not characteristic of neurofibromatosis although 
sexual precocity, especially 'n males, occasionally occurs because of a neuro- 
fibroma in the region of the hypothalamus (pineal syndrome) ; 

d) an autopsy by Dr. H. Edward :MacMahon on a patient with the sjudrome showed 
as a possible cause of the precocity not a tumor but a lesion in one mammillary 
body; 

e) the bone lesions in neurofibromatosis are not e.xtensive, do not show new bone 
formation, and are confined to certain localities, notablj' the upper ends of the 
tibias and the lower ends of the femurs; 

f) the areas of cutaneous pigmentation in neurofibromatosis usually haye smooth 
edges like the coast of California rather than the irregular edges like the coast of 
Maine which characterize the areas in the syndrome under discussion; 

g) elephantiasis, so common in neurofibromatosis, has not been found in this syn- 
drome. 

4 . The terminology is discussed •with the conclusion that the condition 
had best be termed “polj'’OStotic fibrous d3"splasia” as suggested b3" Lichten- 
stein. 
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THE ACTIVITY OF ARGIYASE IN RED 
BLOOD CELLS 
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K OCHAKIAN (5) found that the red blood cell arginase actmty was 
increased in one patient with the adrenogenital s 3 'ndrome, and 
lowered in two with Addison’s disease. Fraenkel-Conrat, Simpson and 
Evans (2) reported an increase in the acth'it 5 ’' of liver arginase in hj- 
pophysectomized rats following the administration of IT-hj'droxj^dehj'dro- 
corticosterone, dehj’-drocorticosterone, and corticosterone. The present 
paper attempts to obtain additional e^ddence on these points. 

METHOD.S 

1. Preparation of laked red blood cells for arginase determination: 
Blood was taken in heparin, 15 ml. for preparation of the standard refer- 
ence curve, and 10 ml. for subsequent determinations. After removal of 3 
ml. for the hemoglobin determination, the remainder was centrifuged in- 
6 ml. tubes to obtain the hematocrit. The plasma was discarded and the 
red cells washed once with isotonic saline. The packed cells were then 
diluted to five time their volume with distilled water and shaken occa- 
sionallj" for 10 minutes to insure complete hemolysis. Aliquots of this 
solution of hemolj^zed cells were used in the arginase determinations. 

2. Preparation of the standard reference curve: The following method, 
used for the preparation of a standard reference curve of arginase activity' 
from a solution of hemolj^zed red cells, is a combination of methods used 
bj" Hunter and Dauphinee (3) and Hunter and Downs (4) and influenced 
by those of Edibacher and Rothler (1) and Kochakian (6). 

Four 10 ml. volumetric fla.sks were set up, each containing 2 ml. of 
1.875 per cent arginine-hydrochloride solution at pH 7.0. Four additional 
flasks were set up as controls, containing 2 ml. water. Into each of the S 
flasks 2 ml. of 0.5 M disodium phosphate solution, pH 8.8, were measured. 
Finallj', into these arginine and control flasks were placed successively the 
aliquots 0.5. 1.0, 2.0, and 3.0 ml. of the solution of laked cells. Water was 
added to bring the volume in each flask to 8 ml. After being thoroughh' 
shaken, the group of S flasks was incubated at 37° for G hours, at the end 
of which time arginase activity' was slopped In- placing the flasks in boiling 
water for 5 minutes (3). .\t this point, a drop of capr\-lic alcohol was 
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usually added to each flask, and the flasks were made u]) to within 3 drops 
of 10 ml., transferred to test tubes, and centrifuged. The supernatant, 
poured off the precipitated protein, was neutralized to appi-oximately 
pH 7.0 by the addition of 3 drops of 0.5 N HCl. A 2 ml. aliquot of each 
solution was analyzed for urea 135’’ the Van Slyke manometric method (9) 
for urea in whole blood or serum. Each urea determination of the four orig- 
inal arginine flasks Avas corrected by a urea done on its corresponding 
control. 



Fig. 1. Standard reference curve for measurement of arginase activity in red blood cells. 

A curve (Fig. l) -was constructed by plotting milliliters of laked cells as 
the abscissa against milligrams of urea nitrogen formed as the ordinate. On 
this curve an arbitrary point was chosen to define the unit of arginase ac- 
tivity. This point represented the amount of arginase in the laked cell solu- 
tion necessary to produce 0.28 mg. of urea nitrogen under the conditions of 
the experiment. The abscissa was then laid off in these units. The unit of 
arginase thus defined represents 1/50 milliequivalent of urea or ammonia 
nitrogen, and is equivalent to the arginase unit defined in other methods as 
the amount of ammonia titrated by 1 cc. N/50 HCl. In order to have an 
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appreciable excess of the substrate present during the reaction, the curve 
was determined for onlj' 2 mg. of the available 5 mg. of urea nitrogen, and 
to increase accuracy further, it was used only between the points repre- 
sented by 0.5 and 1.8 mg. of urea nitrogen. 

3. Determination of arginase in red blood cells: The procedure for the 
determination of arginase in unknown bloods was the same as that de- 
scribed for the preparation of the curve, except that only two ahquots, 2.0 
and 3.0 ml., and a pair of controls were used. From the value in argina.se 
units obtained from the curve, the final value, calculated for each duplicate 
urea determination, was expressed in arginase units per ml. of packed red 
blood cells. A difference between duplicate determinations of 1.0 A.U. per' 
ml. RBC was tolerated in a few cases, although the difference was usually 
lower, averaging 0.4 A.U. per ml. RBC. 

4. Provision of a second reference standard for arginase: Arginase 
activity, in addition to being referred to packed cells, was also referred 
to hemoglobin, which was determined by the Van Slyke-Neill oxj^gen 
capacity method (8, 10). 

FINDINGS 

The arginase units are reported in milliliters of packed red cells. The 
values referred to hemoglobin, although higher, paralleled these too closely 
to need to be reported separately. 

Nine normal women (Table 1) varied from 8.4 to 16.3, average 11.2, 
while seven normal men ranged from 5.4 to 11.3, averaging 8.9. The.se 
findings do not .support the sugge.stion that androgens increase the arginase 
acti\nty. 

The physiological variation (Table 2) was determined in three indi- 

Tabi.k 1. Nor.mal 3Ien and Women. Age Group 20-40 
Arginase units per ml. RBC 


Women 


Men 


S.4 
H.o 

9.6 

9.6 
9.9 

11.6 
11 .S 
15.0 
16.3 

VC rage 11.2 


.5 .4 
6.0 
6.2 
0.4 
7.1 
9.7 
11.3 


.A-veracc 5.9 
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vicluals l)y making for each three observations over a period of a month, 
and was about one unit. In one case a determination six months later was 
similarly constant. No change was observed at different times in the 
menstrual cycle. 

Taisi-k 2. PuYsioi-ooicAi. Vaiiiation ruoM Day to Day 
A rginasc units per ml. RBC 


G mos. later 


G.C., normal woman 

9.7 

9.9 

10.2 

9.G 

G.S., convalescent coronary man 

1.5.2 

1.5.4 

13.8 


M.G., hyperthyroicl man 

0.5 

G.9 

G.3 



Methyl testosterone, 50 mg. dailjs was given to two normal males for 
six days, and the changes were about one unit (Table 3). 

One patient with Simmonds’s disease and one with Addison’s disease 
received 11-dehydrocorticosterone (Table 4). The former .showed a marked 
increase in red cell arginase from 5.7 to 16.0 units, the latter remained 
constant at about 15.0 units. Metabolic studies on these patients are re- 
ported by Perera, Blood and Reinhold (7). 

Table 3. Effect of Metiiyi. Testostebone on Two Male Patibnt.s 


Arginase units per ml. RBC 

Patient 

After receiving 

Before M.T. 50 mg. M.T. 

for 6 daj's 

A.G. 

R.B. 

5.5 5.7 

11.4 9.3 

Table 4. 

Effect of 1 I-Dehydrocobticosterone Acetate 

Arginase units per ml. RBC 

Disease 

Before DHCA After receiving DHCA for 7 days 

Simmonds’s 

Addison’s 

5.7 16.0 20 to 40 mg. daily 

15.6 14.5 100 mg. daily 


Fifteen units of antianemia liver extract were given to five non-anemic 
convalescents for five days; there was no change in the red ceil arginase for 
the next fifteen days. 

Determinations were carried out in various diseases (Table 5). Two cases 
of Addison’s disease, taking doca, have rather high values as opposed to 
the low values reported by Kochakian. Aside from these cases there seems 
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to be no definite order, and it appears that the red cell arginase concentra- 
tion varies with each individual rather than with the disease, or with an}* 
of the observed endocrine disorders, except Simmonds’s disease. 


Table 5. P.\tien-ts 


A.XJ. per 
n-1. RBC 

Sex 

Diagnosis 

Age 

3.9 

M 

Infectious hepatitis 

14 

4.2 


Pneumococcus pneumonia 

42 

4.3 

:\r 

Infectious hepatitis 

59 

5.1 

M 

Peptic ulcer (bleeding) 

42 

0.7 

AI 

Simmonds’ disease 

36 

6.6 

M 

HyperthjToidism 

47 

7.5 

M 

Peptic ulcer (bleeding) 

51 

7 .5 

U 

Duodenal ulcer (bleeding) 

35 

8.3 

M 

Duodenal ulcer (bleeding) 

78 

8.9 

F 

HyperthjToidism 

41 

9.7 

F 

Atypical Cushing's syndrome 
(17 ketosteroids. 17.4 mg. per 24 hrs.) 

16 

9.9 

M 

Pneumococcus pneumonia 

38 

10.0 

F 

Rheumatic fever 

39 

10.1 

F 

Infectious hepatitis 

31 

10.2 

M 

Hodgkins’ disease 

38 

10.3 

F 

Anorexia nervosa 

56 

10.4 

F 

Essential hypertension 

53 

10.6 

F 

Infectious mononucleosis 

23 

11 .4 

M 

Coronary occlusion 

70 

11.9 

M 

Ulcerative colitis 

15 

12.8 

F 

HyperthjToidism 

35 

13.5 

M 

Coronarj' occlusion 

50 , 

13.5 

M 

Coronarj' occlusion 

62 

13.8 

M 

Coronarj' occlusion 

40 

14.9 

M 

Coronarj' occlusion 

53 

15.0 


Rheumatic heart disease 

31 

15.6 

.M 

Addison’s disease 

31 

16.2 

M 

Duodenal ulcer (bleeding) 

84 

16.7 

F 

Infectious mononucleosis 

23 

17.6 

F 

Cirrhosis 

30 

18.3 

F 

Addison’s disease 

30 

19.7 

F 

Gaucher's disease 

32 

22.0 

F 

Infectious mononucleosis 

30 

29.0 

M 

Chronic pancreatitis (?) 

.50 


SUMMARY 

The red blood coll arginase activity is quite constant in a given in- 
dividual. It is slightly higher in women than in men and is not influenced in 
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normal men by methyl testosterone. The range does not. appear to vary in 
the diseases studied, with the possible exception of higher values in infec- 
tious mononucleosis. A marked rise in one case of Simmonds’s disease was 
produced b.y ll-DHCA. 
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INTRODUCTIOX 

T he present paper reports approximately 300 measurements of the 
urinary output of ll-oxycorticosteroid-like substances (11-OCS) a 
group of normal subjects and by selected patients with various conditions. 
The purpose of these studies has been to clarifj^ the significance of the 
urinary content of these substances with particular reference to variations 
in adrenal cortical function in health and disease. 

It is the ll-ox 5 'Corticosteroids which have been found to promote sugar 
formation from protein (i.e., protein catabolism) and to play a role in the 
resistance of the organism to the stresses and strains of various traumatic 
experiences (1, 6). Because of their action on sugar metabolism, they are 
called the “S-hormones.” They are to be distinguished from other cortico- 
adrenal hormones certain of which are androgenic and prompt protein 
anabolism (N hormone) and others of which act chiefly to cause retention 
of w'ater, sodium and chloride and excretion of potassium (H 2 O and elec- 
trolyte hormone). 

METHOD 

The ll-OCS output was measured by means of a colorimetric as.say 
procedure reported elsewhere (8). The substances measured are thought to 
correspond to corticoadrenal steroids which have a ketone or hydroxyl 
group on the llth carbon atom and which have attached to the 17th 
carbon atom a 2-carbon, sugar-like or ketolic side chain and an h 3 'dro.xyl 
group. 

In evaluating the results reported here, it is important to bear in mind the 
approximate sensithdty of the method. The smallest quantity of crystalline 
ll-oxiTorticosteroid which can be measured accurateR in the final colori- 
metric assa^’ is about 0.018 mg. Smaller amounts can be assa^'ed onU' ap- 
proxiniateR. Because it is inherent in the analj'tic procedure that onl\' a 
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fraction (usually about 1/6) of the urine sample extracted can be submitted 
to the final colorimetric anal 3 \sis, the least amount in a urine specimen 
which can be measured accuratelj^ is approximatelj’^ 0.11 mg. In the 
majority of normal urines I'cported here, however, only about 3/5 of the 
24-hour urine sample was extracted. Hence the lowest, accurate value in 
this series was about 0.17 mg. per 24 hours. In this connection it will be 
seen that the average values obtained in the majority of normal subjects 
were 0.17 mg. or more per da 3 \ In patients .suspected of hypoadrenocorticism 
the tendenej'^ was to extract the entire 24-hour sample. The urines of 
patients with abnormall}^ high values were treated as for the normal 
subjects. 

RESULTS 

Normal Subjects. Eighty-three 24-hour excretion values were obtained 
on 20 normal jmung adults, 12 of whom were men and 8 of whom were 
women. The average for the entire group was 0.22 mg. per da 3 ^ One 
hundred per cent of the values obtained fell between 0.10 and 0.44, 90 per 
cent between 0.12 and 0.37, 80 per cent between 0.12 and 0.32 and 70 per 
cent fell between 0.13 and 0.32 mg. per da}^ respectively. No significant 
difference between the values for the sexes could be made out. 

While the foregoing suggests that the lower limit of normal 11-OCS out- 
put was 0.10 to 0.12 mg. per daj'’, further analysis of the data disclosed 
that it should perhaps be placed higher. When averages* of two or more 
consecutive 24-hour assa 3 '’s were arranged in order of decreasing magni- 
tude, it was noted that 44 per cent of them were 0.20 mg. or less, 31 per 
cent were 0.19 mg. or less and only 6 per cent were 0.18 rag. or less. Thus 
an average value for two or more consecutive determinations of less than 
0.18 mg. per 24-hour sample would be lower than the average values of 
94 per cent of normal subjects studied to date. 

The chances of obtaining an unusuall 3 ’’ low or high value for an indi- 
vidual in a single assay are illustrated in Figure 1 . Here are shown the day 
by day output values for 3 normal men and 1 normal woman. For these 
data the chances were 2 out of 3 that the value for a single da 3 '^ would fall 
within plus or minus 30 per cent of the average value for that individual. 
The figure indicates, however, that especially when there is a question of 
abnormally low 11-OCS excretion, a series of determinations would give 
much more accurate information than a single measurement. 

To investigate the possibility of using 8 or 12-hour urine collections in- 
stead of 24-hour collections the experiment recorded in Figure 2 was per- 
formed. Here 7 normal young men collected their urine over 8-hour periods 
for 2| days. On the first 2 days they lived a relatively sedentary existence; 


* Sixteen such average v.alues were available. 
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on the morning of the third day they took a brisk o mile walk. While all 
the subjects were in good health, only about half were considered to be in 
good physical trim. The figure .shows a slight tendency for the 11-OCS 
output to be highest in the forenoon and lowest at night. The .5-mile walk 
was without significant influence upon the 11-OCS output. The 24-hour 
values found by obtaining the sum of the 3 respective 8-hour values for 



Fig. 1. Day hy day output of 11-OCS by 3 normal young men and 1 normal young 
icornan. The continuous horizontal line intersecting the ordinate at about 0.22 ing. 
represents the average value for this series; the interrupted horizontal lines give the 
range for 90 per cent of the values. 

each day (right hand section of Figure 2) corre.sponded quite closely to 
ordinary 24-hour assays obtained on these and other normal individuals. 
However, the prediction of 24-hour values from individual S-hour assay 
figures yielded irregular and in.significant results. 

Hypoadrenocorlicism. Section A of Table I records 25 assays on 17 
patients with this condition. The average 1 1-OCS output for the group was 
0.14 mg. per 24 hours (range 0.02 to 0.20 mg.). About two-thirds of the.-c 
values were O.IS mg. or less and .50 per cent were 0.17 mg. per <lay or less. 
While there appeared to be a definite tendency toward abnormally low 
values in these patients, a number of them had one or more assays which 
were well within normal limits. Attempts to discover a clear cut relation 
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between the 11-OCS output anti the presence of such a metabolic dis- 
turbance as h 3 ^poglycemia were unsuccessful. 

Though many of tlic patienhs were j-ecciving desoxycorticosterone 
acetate therapy at the lime of the urine collection, no consistent relation 
between this therapy and the 11-OCS excretion could be determined. 



Fig. 2. Variation in 11~0CS outpvl at different times of day; effect of 5 mile walk upon 
11-OCS o^ltpvt. With the exception of the right hand section the values are for 8 hour 
collection periods over the designated times. The right hand section gives the 24 hour 
values obtained by adding the three 8 hour values of each subject each control day. 
The interrupted horizontal lines in this section correspond to those of Figure 1. 

Thus it appears that the administration of this agent has no measurable 
effect upon the 11-OCS output as determined here. 

Hypothijroidism. Section B, Table I, presents data on 2 women with 
classical myxedema. In both the 11-OCS values were low. The effect of 
thyroid therapy on the 11-OCS output of one of these patients is illustrated 
in Figure 3. Whereas the 11-OCS output was abnormally low prior to 
therapy it rose to normal levels promptly after th 3 a’oid medication was 
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instituted. It is of interest that relatively large doses of thjToid (300 mg. 
per day) did not result in an abnormal elevation or depression of the 
11-OCS output. 

Hypopituitarism. Section C of Table I sets forth observations on 7 
patients with this condition. There was a distinct tendency towards ab- 
normally low values. Four were less than 0.10 mg. -and 6 of the 7 were 
less than 0.18 per day. It may be significant that the lowest values were 



Fig. 3. Excretion of 11-OCS by an hypothyroid patient (jVo. IS, Table I) before and 
after U.S.P. thyroid therapy. The interrupted horizontal lines correspond to those of 
Figure 1. 

obtained on the patients who showed the most distinct s^^mptoms of h^po- 
adrenocorticism. 

Hypcradrenocorticism loith Virilism. Section D, Table I, gives informa- 
tion on 6 patients ndth this disease. It will be noted that all but one of 
the.se had proven or presumed adrenal cortical hyperplasia as the undcr- 
lyiug pathologic process; in the one exception there was an obvious and 
very exten.sive neoplasm of the adrenal cortex. It will also be seen that 
symptoms and signs characteristic of Cushing's syndrome were lacking. 
M ithout exception the urinary 1 /-kclosleroid values were abnormally 
elevated. However, except for the patient with adrenal neoplasm (Xo. 32) 
the 11-OCh values were either within normal limits or only slightly ele- 
vated: the value in patient X'o. .32 was definitely abnormally hich fl.-}.7 
mg. per day). On the other hand, while the 17-KS value in tliis patient w.a- 
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Table I — {continued) 





Urinary ll-OCS 

Pjjtient 

Number 

Description 

17-KS 

No. of 
Determi- 
nation.? 

Av. 

Range 

16 

Male» age 43, with Addison's disease of 6 yrs, duration. Doing 
well on DOCA pellets. No striking tendency to hypoglycemia. 
Weight loss and weakness develop rapidly if therapy is with- 
drawn. BMR —21%. 

4.4 

1 

.23 


17 

Female, age 20, with severe Addison’s disea.se of 4 3 rrE. duration 
and with tendency for spontaneous h>*poglycemia.BMIl —18%. 

0.2 

1 

.23 

— 

18 

SEE AtRO P.^TTENT NO. 31. 

B. Hupothyroidi^m 

Female, age 69, with classical miTedema following thyroidec- 
tomy 20 years ago. No therapy for past Aycars.BMK —40%. 
Serum cholesterol 414 mg. %. (See al.«o FigureS.) 


2 

.07 

.06-. 07 

19 

Female, age 4l, with hj'pothjToidism for 2 yrs. BMR —30 to 
to —40%. Scrum cholesterol 500 mg. %. 

1.0 

1 

.13 


20 

C. UyvopiluUfiritm 

Female, age 26, with the clinical picture of panhypopituitarism 
and with a history of h>'poglycemic episode*. 


1 

.04 


21 

Female, age 61, with aracnonhea and myxedema following preg- 
nancy 19 >TS. ago. Microcardia by x-ray. Cholesterol 625 mg. %. 
Serum Na 104 and Cl 73 meq/L. NPN 17 mg. %. Started on 
thjToid 5 days ago. 

1.4 

I 

.05 


22 

Male, age 21, with dwarfism due to panhypopituitarism and 
with history' of hypoglycemic attack.*, one of which was brought 
on by thyroid therapy. FSH <2 M.IT. 

2.0 

1 

.00 

— 

23 

Female, age 35, who had h>*pophypcal cyst removed 7 yrs. ago. 
Typical .\ddl«onlan crisis in association with appendiceal ob- 
aceas 1 yr. ago with clear response to adrenal cortical extract 
therapy. FSH neg. at 6 and pos. at 3 M.U. BMR —30%. 

l.G 

1 

.10 


24 

Male, age 65, who had pituitaiy' tumor removed 10 yrs. ago. At 
present no gro** clinical 35 'mptom* of hypopituitarism 

3.6 

1 

.u 

— 

25 

Male, ace 44, who was dwarfed, obese and sexually infantile. As- 
permatogenesis by testicular biopsy. BMR 'r5%. Normal in- 
sulin tolerance test. FSH 0 

2.0 

1 

.17 


26 

Male, age 18, who had craniopharyngioma removed 10 yrs. ago. 
At present dwarfed, slightly obese and sexually immature. 
Otherwise essentially svmptom free. FSH po*. 3 M.U., neg. 0 5 
M.U. 

0.7 

1 

. 29 


27 

t). Uyprradrtnocortici»m Vin7i>m 

Female, age 16, with congenital virilism to bilateral adrenal 

cortical h>T>erplasia proven by biopsy. No symptom* or sign* of 
Cushing’s syndrome or of h>'po3drenoportici«m. 

2S 



.C.T- -3'' 

2S 

Female, age 12 J, with congenital virilbm presumably du»* to 
congenital adrenal cortical hyp»‘rpla*ia. 

2S 

.3 

.25 

. 24 - , 2 '.# 

29 

Female, agr 26, with acquired rather tlian congenital adrernl 
cortical virilism. Tallr*t in cl.a.** until 10 Jt* old wl.ejj ikl-f. 
stopp'd growing and developed hir*uti‘m. Pre^utaahly a ca*e. t,f 
Vil-atcral adrrnal corliral h>' 7 vrx>la* 5 .i. 

60 to 

K*0 



- 
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Tahuo I — (condDitcd) 




|H 

Urinary 11 

-OCS 

Pnticnt 

Number 

Desrriplioti 

1 

No. of 
Determi- 
nations 

Av. 


;iO 

Fcmulc, URe 5, with couRcnitnl virilism presumnbly due to nd- 
rcntvl cortical hypcridnsin, InrRo stuture, heavy museulaturc, 
clitorial hypertrophy, pubic and axillary hirsutism. 

8 

1 

.24 


31 

Male, ape S, who in early infancy developed dist\irbances of wa- 
ter and electrolyte metabolism, Raslro-inteslinnl symptoms and 
skin pipmentation indistinp\iishnl>lc from those seen in Addi- 
.son'.s disease. Has rcriuired NaCl and DOCA therapy since then. 
Incnrly infancj’al.so.sboa’ed prccocioii.s masculine secondary se.x 
development. At prc-sent marked precocity, pipmentntion, nor- 
mal insulin tolerance test. No evidence of Cuahinp’s syndrome. 
Proven bilateral adrenal cortic.al hypcrpla.sia. Hyperplastic ad- 
renal cortical rests in testicular biopsy. Nospcrmatopcncsi.s. 

1 

±200 

3 

..36 

.15-. .57 

32 

Female (Beth Israel Hosp.), ape 3 yrs., with marked evidences 
of virilism, but withovit clear sipns of Cushinp's syndrome. 
Proven adrenal cortical carcinoma. 

830 

1 

1.45 


33 

E. [liipcrndrrnocorticism xvith Cushino’n .sj/nrfromr 

Female, ago 33, with characteristic full-blown Cu.sliinp’s syn- 
drome of 6 yrs. duration. No response to recent x-ray therapy to 
pituitary. See also Figure 4. Values given here are those ob- 
tained after therapy. 

7.8 to 
9.6 

6 

2.9 

1.8-4. 9 

34 

Female, age 20, with Cushing’s syndrome. See also Figures 5 
and 8 where effects of operation and of variations in protein in- 
take are shown. At exploration adrenal hyperplasia was found. 

14 to 20 

4 

.8 

.18-1.5 

35 

Male, age 30, with active Cushing's syndrome. Left adrenal ex- 
ploration revealed hyperplasia of that gland. See also Figure 5 
for effect of operation on 11-OCS output. 

10 to 24 

! 

j 7 

i 

1.15 

1 

.27-3.72 

36 

j Female, age 38, with active Cushing’s syndrome. Left adrenal 

I exploration revealed hyperplasia of that gland. See also Figure 5 
for effect of operation on 11-OCS output. Values shown here are 
pretreatment only. 

i 

15 to IS 

2 

.65 

.27-1.02 

37 

Male, age 31, with active Cushing’s syndrome. 

23 to 44 

4 

1.53 

.9-2.8 

38 

Male, age 30, with active Cushing’s syndrome, untreated. 

— 

9 

1.02 

.65'! .45 

39 

Female, ago 29 (Dr. R. Keating, Mayo Clinic) with characteris- 
tic full-blown Cushing’s syndrome, untreated. 

4.9 

1 

.89 

— 

40 

Female, age 30 (Dr. J. Howard, Johns Hopkins), with active 
Cushing’s. At operation bilateral adrenal hyperplasia found. 

38 to 51 

5 

5.9 

.5-12.0 

41 

Male, age 14 (Dr. L. Wilkins, Johns Hopkins), with active Cush- 
ing’s syndrome. Biopsy of adrenal showed hyperplasia of the 
zone reticularis. See also Figure 8 for effects of variations in pro- 
tein intakeon 11-OCS output. Values shown here are for periods 
when patient was receiving dietof 2500 calorics and 60 grama of 
protein. 


3 

2.95 

1.4-3. 7 

42 

Female, age 17 (Dr. L. Wilkins, Johns Hopkins), with active 
Cushing’s syndrome. Skeleton markedly demineralized, patient 
completely bedridden. See also Figure 8 for effect of protein in- 
take on 11-OCS output. Values shown here obtained while pa- 
tient was receiving 1500 calories and 50 grams of protein daily. 

— 

2 

.58 

.52-. 63 
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Table I — {continiied) 





Urinary 11-OCS 

Patient 

Kumber 

Description 

17-KS 

No. of 
Determi- 
nations 

Av. 

Range 

43 

Male, age 35 (Dr. Proger, Pratt Diagnostic), •vrith gynecomastia, 
for 6 mos. Weight gain with loss of appetite, acne, purple striae, 
increased hirsutism, but no osteoporosis, hj*p€rfension or loss of 
potency. Adrenal cortical tumor removed. Value pven was pre- 
operative. Postoperative 11-OCS values, 0.39 and 0.22 mg. per 
day. 


1 

1.3 


44 

Female, age 42, who developed active Cushing's syndrome un- 
der observation. Spine decalcified, decreased glucose tolerance, 
FSH <6-5 M.U. 

3.8 

Date Value 

3/26/45 .36 

3/30/45 .34 

6/23/45 .34 

11,/ 9/45 .75 

3/ 3/46 .79 

3/20/46 .adrenal tumor 

removed 

3/27/46 .28 

4/ 5/46 .16 

6/20/46 .30 

45 

P. Simple Hiraultsm 

Female, age 35, with increased growth of hair over the entire 
body in past 3 years, ^tensttual periods normal. Ko hypertrophy 
of cUtons, At laparotomy both adrenals appeared normal and 
biopsies of ovaries were normal. No eridence of Cushing's syn- 
drome. 

20-5 

1 

.32 


46 

Female, age 23, v.ith apparently hereditary hirsutism. No clini- 
cal evidence of adrenal cortical %'irilism, Cushing’s syndrome or 
other abnormalities. 

13.2 to 
23.6 


.23 


47 

Female, age 28, with idiopathic hirsutism and obesity. Irregular 
menses. Kxploration of adrenals negative. Adenofibroma of 
ovary removed. 

8.2 

1 

.27 


4S 

G. Bum Patimtt 

Male, age 38, with severe thermal hum. See Figure 6 for serial 
measurements. 


IG 

.GS 

.35-1.2 

49 

Male, age 68, with extensive and fatal thermal burns. See Figure 

0 for serial measurements. 



G 

■0 

.4-1.7 

SO 

Male, who vtils severely burned on the day of the aspay and 
who died 5 days later. 

— 


1.1 

- 


The hospital record numbers of certain patients are as follows; the number in parenthe- 
sis is the patient’s number in Tableland is followed by the initials of the hospital (MGH — 
Massachusetts General Hospital; PBBH — Peter Bent Brigham Hospital) and hospital 
number. Urine of the PBBH patients was obtained through the courtesv of Dr. George 
Thorn. (1) MGH 4S7S00; (2) MGH 376S61; (3) PBBH-F; (4) MGH 49C<^95; (.7) MGH 
49o07G; (G) MGH 3G941G; (7) MGH 4S5500; (S) PBBH-KK; (9) PBBII-MN; flO) 
MGH 479500; (11) MGH 2.5029; (12) PBBH-JC; (13) PBBH-RG: (14) MGH .3GG.5G1; 
(15) PBBH-JP; (IG) PBBH-NM; (17) PBBH-MT; (IS) MGH 4741.50; (19) .MGH 
4SS302; (21) MGH 4SS329: (22) MGH 04011; (23) MGH 40.521; (24) MGH 4'.029.5: 
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Table I — {conlimied) 




mu 

Urinarj' ll-OCS 

Pftticnl 

Number 

Description 

1 

No. of 
Determi- 
nations 

Av. 

Range 

30 

Female, ago 5, with congenital virilism presumably due to ad- 
renal cortical hyperplasia, large stature, heavy musculature, 
clitorial hypertrophy, pubic and axillary hirsutism. 

8 

1 

.24 

_ 

31 

Male, age 8, who in early infancy developed disturbances of wa- 
ter and electrolyte metabolism, gastro-intcstinal symptoms and 
skin pigmentation indistinguishable from those seen in Addi- 
son's disease. Has required NaCl and DOCA therapy since then. 
In early infancy also showed precocious masculine secondary .sex 
development. At present marked precocity, pigmentation, nor- 
mal insulin tolerance test. No evidence of Cushing’s syndrome. 
Proven bilateral adrenal cortical hj'pcrplasia. Hyperplastic ad- 
renal cortical rests in testicular biopsy. No spermatogenesis. 

±200 

3 

.30 

.15-. 57 

32 

Female (Both Israel Hosp.), age 3 yrs., with marked evidences 
of virilism, but without clear signs of Cushing’s syndrome. 
Proven adrenal cortical carcinoma. 

830 

1 

1 .4.5 

. 

33 

E. Ilypcradrcnocorticism with Cttshino's syndrome 

Female, ago 33, with characteristic full-blown Cushing’s syn- 
drome of 6 yrs. duration. No response to recent x-ray therapy to 
pituitary. See also Figure 4. Values given here are those ob- 
tained after therapy. 

7.8 to 
0.0 

0 

2.9 

1.8-4. 9 

34 

Female, age 20, with Cushing’s syndrome. Sec also Figures 5 
and 8 where effects of operation and of variations in protein in- 
take are shown. At exploration adrenal hj’pcrplasia was found. 

1 

14 to 20 

4 

.8 

.18-1.5 

35 

Male, age 30, with active Cushing’s syndrome. Left adrenal ex- 
ploration revealed hyperplasia of that gland. See also Figure 5 
[ for effect of operation on ll-OCS output. 

10 to 24 

7 

1 

1.15 

.27-3.72 

36 

! Female, age 38, with active Cushing’s syndrome. Left adrenal 
exploration revealed hyperplasia of that gland. See also Figure 5 
for effect of operation on ll-OCS output. Values shown here are 
pretreatment only. 

15 to 18 

1 

1 

1 

2 

1 

.65 

' .27-1.02 

37 

Male, age 31, with active Cushing’s syndrome. 

23 to 44 

4 

1.53 

.9-2.8 

38 

Male, age 30, with active Cushing’s syndrome, untreated. 

— 

9 

1.02 

.6.5-1.45 

39 

Female, age 29 (Dr. R. Keating, Mayo Clinic) with characteris- 
tic full-blown Cushing’s syndrome, untreated. 

4.9 

1 

.89 

— 

40 

Female, age 30 (Dr. J. Howard, Johns Hopkins), with active 
Cushing’s. At operation bilateral adrenal hyperplasia found. 

38 to 51 

5 

5.9 

.5-12.0 

41 

Male, age 14 (Dr. L. Wilkins, Johns Hopkins), with active Cush- 
ing’s syndrome. Biopsy of adrenal showed hyperplasia of the 
zone reticularis. See also Figure 8 for effects of variations in pro- 
tein intakeon ll-OCS output. Values shown here are for periods 
when patient was receiving diet of 2600 calories and 60 grams of 
protein. 


3 

2.95 

1.4-3. 7 

42 

Female, age 17 (Dr. L. Wilkins, Johns Hopkins), with active 
Cushing’s syndrome. Skeleton markedly demineralized, patient 
completely bedridden. See also Figure 8 for effect of protein in- 
take on ll-OCS output. Values shown here obtained while pa- 
tient was receiving 1500 calories and 50 grams of protein daily. 

— 

2 

.58 

.52-. 63 
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Table 1 — (conlinued) 




j 

Urinary Il-OCS 

Patient 

"Number 

Description 

: ir-KS 1 

! 

No. of 
Determi- 
nations 

Av. 

Range 

43 

Male, age 35 (Dr. Proger, Pralt Diagnostic), with gynecomastia, 
for 6 mos. "Weight gain with loss of appetite, acne, purple striae, 
increased hirsutism, but no osteoporosis, hypertension or loss of 
potency. Adrenal cortical tumor removed. Value given was pre- 
operative. Postoperative 11-OCS values, 0.39 and 0.22 mg. per 
day. 


i 

1 

I 1 

i 

^ » i 

[ 

[ 

1.3 

I 

i 

44 

Female, age 42, who developed active Cushing’s syndrome un- 
der observation. Spine decalcihed, decreased glucose tolerance, 
FSH<6.5M.U. 

1 

3.8 

Vati Value 

3/26/45 .36 

3/30/45 .34 

6/23/45 .34 

11/9/45 .75 

3/ 3/46 .79 

3/20/46 .adrenal tumor 

removed 

3/27/46 .28 

4/ 5/46 .16 

6/20/46 .30 

45 

F. Simple ffirsutism 

Fenuile, age 35, with increased growth of hair over the entire 
body in past 3 years. Menstrual periods normal. No hypertrophy 
of clitons. At laparotomy both adrenals appeared normal and 
biopsies of ovaries were normal. No evidence of Cushing’s syn- 
drome. 

1 

20.5 

1 

1 

.32 

! 

46 

Female, age 23, vdth apparently hereditary hirsutism. No clini- 
cal evidence of adrenal cortical virilism, Cushing’s syndrome or 
other abnormalities. 

13.2 to 
23.6 

1 

.23 

I 

47 ■ 

Female, age 28, with idiopathic hirsutism and obesity. Irregular 
menses. Exploration of adrenals negative. Adenofibroma of 
ovary removed. 

8.2 

i 

1 

1 



48 

G. Bum Patients 

^lale, age 38, with severe thermal bum. See Plgure 6 for serial 
measurements. 

! 

1 

16 1 

.es 

1 

1 

,.38-1.2 

49 

Male, oge 68, with extensive and fatal thermal bums. See Figure 

6 for serial measurements. ' 

_ 

! 

6 1 

i 

.9 

.4-1.7 

50 

Male, who was Severely burned on the day of the assay and 
who died 5 days later. 

— 

i 

1 

1 

1.1 ! 

— 


The hospital record numbers of certain patients are as follows ; the number in parenthe- 
sis is the patient’s number in Table land is followed by the initials of the hospital (MGH — 
Massachusetts General Hospital; PBBH — Peter Bent Brigham Hospital) and Jiospital 
number. Urine of the PBBH patients was obtained through the courtesy of Dr. George 
Thorn. (1) MGH 4S7S00; (2) MGH 376S61 ; (3) PBBH-F; (4) MGH 49 'gS93; (5) MGH 
495076; (G) MGH 369416; (7) MGH 4S5500; (S) PBBH-KK; (9) PBBH-MN; (10) 
MGH 479500; (II) MGH 25029; (12) PBBH-JC; (13) PBBH-RG; (14) MGH 360564; 
(15) PBBH-.1P; (16) PBBH-NM; (17) PBBH-MT; (IS) MGH 474150; (19) MGH 
4SS302; (21) MGH 4SS329: (22) MGH 64011; (23) MGH 46521; (24) MGH 4SG295: 
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,25) AIGH 218519; (26) AIGH 350596; (27) MGH 354S26; (28) A'lGH 169536; (31) 
VIGH 366532; (33) AIGH 467276; (34) AIGH 499922; (35) AIGH 511658; (36) AIGH 
>27071; (37) AIGH 526033; (44) AIGH 484185; (47) AIGH 42182; (48) AIGH 491023; 
;49) AIGH 481638; (50) AIGH 482818; (51) AIGH 430664. 


■oiighb'^ 100 times the expected normal value for a child her age, the 11- 
3CS value was onlj^ about four to five times the approxima<,e normal for 
ymung children. 

Of exceptional interest were the values obtained for patient No. 31 who 
presented clinical evidences of a remarkable dissociation of adrenal cortical 
hmction. The marked disturbances in water and electrolyte metabolism 
and their response to desoxycorticosterone acetate therapj’^ suggested that 
the adrenals were failing to produce a normal quota of that type of hor- 
mone. Thus is seemed probable that in this patient the urinary 17-KS 
(markedly elevated) and the 11-OCS (normal to slightlj'^ elevated) were 
not derived from adrenal hormones with the desoxycorticosterone type of 
metabolic action. The stable carbohydrate metabolism, including a normal 
ability to tolerate 0.1 unit of regular insulin per kilogram of body weight 
given intravenously (5), indicated that he was probablj’^ not suffering from 
a deficiency of the adrenal cortical carbohydrate or “S” hormone, whereas 
the absence of signs of Cushing’s syndrome ruled against an excess of this 
type of agent (1). The essentially normal 11-OCS value corresponds satis- 
factorily with these clinical findings. Finally, the marked masculine pre- 
cocity indicated the presence of excess androgens which were almost 
certainly of adrenal cortical origin. The evidence of the literature shows 
that the urinary 17-KS are excretory transformation products and hence 
an index of the rate of production of adrenal cortical (and testicular) 
androgens (7). Hence the markedly elevated 17-KS output was con- 
sistent with this portion of the clinical picture. 

Hyperadrenocorticism with Cushing’s Syndrome. Section E, Table I, pre- 
sents observations on 12 patients with this condition. AVith the partial ex- 
ception of patient No. 34 all of these patients were in an active phase of 
the disease. Except where indicated they were not under treatment at the 
time the measurements were made. It is seen that there was a distinct 
tendency towards abnormally elevated 11-OCS values (average 1.7 mg., 
range 0.6 to 12.0 mg. per day). Roughlj'^ speaking the highest values were 
obtained for patients suffering most severely from the disease. In this con- 
nection it is of interest that values obtained on 3 other patients whose 
Cushing’s syndrome was considered on clinical grounds to be in remission 
were within normal limits (average .28 mg., range .21 to .38 mg. per day). 
Figure 4 also illustrates fluctuations in the 1 1-OCS output induced by the 
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administration and -withdrawal of testosterone propionate to patient No. 
33. ViToen the drug was given the 11-OCS values tended to fall, while the}' 
rose when it was stopped. Removal of a tumor of the right adrenal cortex 
resulted in an abrupt drop in the 11-OCS to a low normal level. This ob- 
servation suggests strongly that the 11-OCS appearing in the urine of 
this patient originated in the adrenal cortical tumor. 

In contrast to the patients with adrenal cortical \'irilism, the urinary 



Fig. 4. Effect of testosterone therapy and of the remorat of an adrenal cortical tumor 
npon the 11-OCS values of a patient with active Cushing’s syndrome (.Yo. 33, Table I). 
The interrupted horizontal line.s corre.spond to those of Figure 1. 


17-KS output was proportionately much less elevated in the Cushing’s 
syndrome patients than was the 11-OCS output. 

Simple Hirsiihsm. Because patients with h}'peradrenocorticism and 
eithei x-irilism or Cushing s syndrome tend to have abnormal hirsutism, 
it was of interest to obtain a few measurements on patients with hirsuti-sm 
not apparently due to adrenal cortical disease. The excretion of 11-OCS 
by these patients (Section F, Table I) was not abnormal. The 17-KS values 
of 2 of the 3 patients were slightly elevated. 
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Effect of Trauma upon 11-OCS Output (Alarm Reaction). Figure 5 pre- 
sents observations on the urinary excretion of 11-OCS by 3 of the patients 
with Cushing’s syndrome (Nos. 34, 35 and 36) before and after surgical 
exploration of the adrenal gland. In all of these patients hyperplasia of the 
adrenal gland was noted, but except for a small specimen foi' biopsy the 
gland was not removed. It can be seen that the output of 11-OCS rose 
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Fig. 5. Excretion of 11-OCS by 3 'patients {Nos, 34- to S6j Table I) with C^ishing^s syn- 
drome pre- and postsnrgical exploration of an adrenal gland. 


appreciably within one to four days post-operatively and then subsided to 
essentially preoperative levels. 

Figure 6, on the other hand, shows the 1 1-OCS values obtained on 2 sub- 
jects (Section G, Table I) who suffered extensive burns. The patient whose 
course is illustrated in the left hand section of the figure was followed for 60 
daj'^s following the burn. Throughout the major portion of this period the 
11-OCS output was abnormally elevated. Two peaks of excretion are evi- 
dent. The first which attained a maximum at about the 20th post-burn 
day was apparently related to the initial burn ; the second peak (38th day) 
occurred in association with anesthesia and skin grafting. The terminal 
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subsidence of 11-OC.S excretion values to normal levels coincided with 
essentiallj^ complete healing of the skin and with the clinical recovery of 
the patient. the 17-KS values remained within normal limits 

throughout the period of observation, they tended to varj’^ in the opposite 
direction from the 11-OCS. In the second patient of Figure 6 (right hand 
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Fig. 6. Excrelion of 11-0C8 and of 17-KS by patients {Nos. 48, 49, Table I) following 
extensive burns. Day zero was the day of the bum. The interrupted horizontal lines cor- 
respond to those of Figure 1. 


section), there was a marked elevation in the output of 11-OCS shorth' 
after the burn occurred, followed by an abrupt fall almost to normal 
levels. The patient died on the ninth day. In a third patient (No. 50, 
Table I) there also was an elevated 11-OCS output on the daj' of the burn. 

Nitrogen {Protein, Amino Acids or Plasma) huahe and 11-OCS Onlpnl. 
There are recorded in the literature observations suggesting that a high 
protein intake prompts hjiiertrophy of the adrenal cortex (2, 6). Accord- 
ingh", the possible effects of variations in the intake of nitrogenous nutri- 
ents were studied in a variety of subjects (Figs. 7 and S). 

Figure 7 gives data on normal subjects and on 2 patients with idio- 
pathic osteoporosis. In the normal subject C, the excretion of 1 1-OCS dur- 
ing periods when an average ad lib. diet was eaten (left hand and right 




344 TALBOT, ALBRIGHT, SALTZMAN, ZYGMUNTOWICZ, WIXOM Volume 7 

hand sections of top left hand diagram) was within normal limits. The 
middle section of that diagram shows that the subject ate isocaloric diets 
(±4000 calories per daj’-) containing, respectively, 31, 39 and 9 Gm. of 
protein nitrogen per day. Stated in other words the two high-protein diets 
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Fig. 7. Relation between jyrotem intake and urinary 11-OCS excretion by normal subjects 
and by 2 patients with idiopathic osteoporosis. See text for detailed description. The inter- 
rupted hor'zontal I’nes correspond to those of previous charts. 


provided 3.0 and 3.8 Gm. and the low-protein diet 0.8 Gm. protein per 
Idlogram of body weight per day. While the subject was taldng the higher 
protein diets there was a definite tendency toward moderately elevated 
11-OCS values. At other times the output of 11-OCS was within normal 
limits.. Normal subjects E and J (center, top row, Fig. 7) show that a zero 
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protein intake with or without fasting and thirsting had no appreciable 
effect upon the 11-OCS excretion. In the ca.se of the normal male, Ti’ (top 
right hand diagram), the intravenous administration of 1500 cc. of plasma 




Fig. S. Relation between protein intake and Jl-OCS output by patients with adrenal 
cortical disease. See text for detailed de.scription. The interrupted horizontal line.c cor- 
rc.spond to tho.se of previous charts. Patient K is No. 10, female patient H is No. 43, male 
patient H i.s No. 42, and patient D is No. 35, Table I. 


(194 Gm. of protein) dail}' for two dat’-s was also without effect on the 
11-OCS excretion level. The .same lack of re.sponse was evident in the 
osteoporotic patient, L (lower left diagram), during the period when .«he 
received 500 cc. of plasma intravenously daih- for 12 days. On the other 
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hand, the ingestion of a relatively high protein diet (3.0 Gm. per Idlogram 
of body weight per day) by this patient resulted in an apparent rise in 
11-OCS output. Her total caloric intake was maintained constantly at 
about 1800 calories per day. A similar and more striking rise was observed 
in patient B (lower right hand diagram) when she ate 5.9 Gm. of amino 
acids per Idlogram of body weight daily for 34 days. In this patient also 
the total caloric intake was constantly kept at about 1750 calories per 
day. 

Because these data suggested that a high oral protein intake prompted a 
rise in 11-OCS values and hence presumablj’^ in adrenal cortical activity, 
it seemed of interest to study the effect of variations in protein intake on 
patients with adrenal cortical disease. It might be expected that a patient 
with hypoadrenocorticism would be unable to respond to this type of 
stimulus by increasing the 11-OCS output. This idea appears to be borne 
out by the findings on patient K (top left diagram. Fig. 8) who showed no 
elevation in 11-OCS values when the protein content of his dailj’’ diet was 
increased from 0.5 to 3.0 Gm. per Idlogram of bodj’’ weight. Two patients 
with Cushing’s syndrome (patients H and H, respectivelj'^, top right and 
lower left diagrams of Fig. 8), however, tended to show a marked increase 
in 11-OCS values on a high protein diet and a decrease in 11-OCS values 
on a low protein diet. Incidentally, it is noteworth}’- that the administra- 
tion of rnethyl testosterone to male patient H (lower left diagram) ap- 
parently counteracted the effects of the high protein intake, so that when 
the patient was receiving both the relatively high protein diet and the 
drug, the value obtained was only slightty above normal limits. In con- 
trast to the foregoing are observations on patient D, who also had active 
Cushing’s syndrome (lower right diagram, Fig. 8). In this patient varia- 
tions in protein intake bore no clear relation to 11-OCS values. No explana- 
tion for this discrepancy is at hand. It therefore appears that the tendency 
noted in the other subjects for the 11-OCS output to rise with a high 
protein intake was an elective rather than an obligatory functional re- 
sponse. 

Relation Between the Administration of Various Steroid Hormones and 
Related Substances to the 11-OCS Output. Table II records data showing 
the effects of a variety of these agents upon the 11-OCS excretion levels of 
2 patients, one of whom had adrenal cortical virilism and the other post- 
menopausal osteoporosis and Paget’s disease. In both patients the respec- 
tive control values were within normal limits. While small variations in 
11-OCS values were noted, careful study failed to reveal any clear relation 
between these variations and the respective therapy given. 

Not shown in the table are a series of observations on 8 patients with 
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Mdison’s disease under the care of Dr. G. Thorn at the Peter Bent Brig- 
ham Hospital, Boston. In each of these the urinarj^ 11-OCS output was 
measured both before and after approximately' three days of corticosterone 
treatment (15 to 60 mg.Wramuscularly daily). No consistent or significant 
difference between control and treatment period values was e^’ident. That 

Table II 


Pa- 

tient 

Num- 

ber 

Diagnosis 

Treatment 

Daily 

Dose 

I i 

No. of 

1 6-day 
periods 

I 1 

! 11 -OCS 

i 

j Av. 

Range 





mg. 


1 

irg. 

mg. 

28 

Adrenal Cortical Vir- 

None 


— 

3 

.25 

.24-. 29 


ilism 

Desoxycorticosterone 







acetate 


20 

] 

i -44 

— 



1 Desoxycorticosterone 



i 




acetate 


30 

1 

.26 

— 



Pregnanelone 


30 

2 

.30 

-.30-. 30 



Pregnanelone 


60 

1 

.19 

— 



Progesterone 


25 

1 

.16 

— 



Progesterone 


75 * 

1 

.17 

— 



Progesterone! 

75 1 

5 

.36 

.19-. 52 



Stilbestrol j 

3 ! 






Ethyl testosterone 

20 

6 

.25 

.15- .45 



yiethyl testosterone 

50 

i 3 

.33 

.20-. 41 

51 

Female, Age 53, Post- 

None 


' 

4 

.26 

.10-.34 


menopausal Osteo- 

Stilbestrol 


1 

5 

.18 

.10-. 26 


porosis and Paget’s 

Stilbestrol 


15 

5 

.19 

.10-. 24 


Disease 

Stilbestrol ] 

1 

15 

2 

.18 

.13-. 23 



Progesterone] 

f 

25 






Stilbestrol ’ 

1 

15 

1 

1 .29 

1 



Progesterone] 

1 

100 


1 




Stilbestrol 


15 

2 

1 -21 

! .18-. 24 


is, there was no e^’idence that administered corticosterone was recovered 
from the urine by the present anah'tic procedure. The same appeared to 
be true for desoxycorticosterone (Table II and unpublished observ'ations). 
These findings are not too surpri.sing for it was learned while de\'ising the 
assay' method that only' corticosteroids with an oxy'gen at carbon 11 and 
an hy’drox-yl group at carbon 17 can be recovered quantitatively' (8). 
Corticosterone lacks one and desoxycorticosterone lacks both of the.se 
characteristics. 

On the other hand, it v'ill be remembered that methy'l testosterone 
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therapy was followed by an appreciable fall in the 11-OCS output by two 
patients with active Cushing’s s 3 uiclrome (patients No. 33 and 42, Table 
I and Figs. 4 and 8). This finding is in keeping with similar ol.‘>servations 
carried out with the aid of a biologic method for assaying urinary corti- 
coids (10). 


COMMENTS AND SUMMARY 

I. This study consists of ananalysisof the urinary “11-oxycorticosteroid” 
(11-OCS) excretion in normal individuals and in patients with certain 
endocrinopathies. 

II. The procedure, previously’- reported (8), consists of a colorimetric 
assay'- of the adrenal cortical “sugar hormone” or “S hormone”; the value 
obtained is thought to be an index to those 21 carbon adrenal-cortical 
steroids which have a ketone or hy’-droxyl group on the eleventh carbon 
atom and an hydroxyl group on the 17th carbon atom. 

III. The average 24-hour excretion obtained for 11-OCS in normal 
young adults was 0.22 milligram with a range from 0.10 to 0.44 milli- 
gram. 

IV. The average value obtained for 17 patients with panhy’-poadreno- 
corticism (Addison’s Disease) was 0.14 milligram with a range of 0.02 to 
0.29 milligram; evidence is presented which indicates that the overlap- 
ping between normal individuals and patients with Addison’s disease in 
their assay values would be minimal if determinations were carried out on 
more than one 24-hour urinary specimen; the administration of 11-desoxy- 
corticosterone acetate had no effect on the assay values of patients with 
Addison’s disease. 

V. The 11-OCS assay was less than 0.10 milligram per 24 hours in 4 
of 7 patients with pan-hypopituitarism and less than 0.18 milligram in 6 
of the 7. 

VI. The 11-OCS assays of two patients with hypothryoidism, a condi- 
tion in which clinically there is no evidence of “sugar hormone” lack, were 
below 0.1 milligram per 24 hours; in one of these patients, on whom the 
effect of thyroid medication was studied, the assay value rose to normal ; it 
is suggested that the low value in this disease may be on a compensatory 
basis. 

VII. In five cases of hyperadrenocorticism-with-respect-to-the-N-hor- 
mone (adrenal virilism) with high 17-ketosteroid excretions the 11-OCS 
assay was normal or only slightly elevated ; in one case where the hyper- 
adrenocorticism-with-respect-to-the-N-hormone was the result of adrenal 
cortical neoplasm the 11-OCS excretion was high (1.45 milligrams per 24 
hours). 

VIII. Of exceptional interest was one of the five patients mentioned 
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above, a male child with hyperadrenocorticism with ^d^ilism; this indi- 
^^dual exhibited hj^jeradrenocorticism-with-respect-to-the-N-hormone as 
judged by \drilism and 17-ketosteroid excretion, hjqjoadrenocorticism- 
with-respect-to-the-“salt-and-water”-hormone as judged by electrolyte 
studies and response to desoxycorticosterone acetate, and iso-adrenocorti- 
cism-with-respect-to-the-S-hormone as judged by carbohj'^drate studies 
and 11-OCS excretions. 

IX. In 12 patients with hj-peradrenocorticisra-with-respect-to-the-S- 
hormone (Cushing’s Sjmdrome) the 11-OCS assay averaged 1.7 milh- 
grams with a range of 0.6 to 12.0 milligrams per 24 hours; the 11-OCS 
excretions in three other cases thought to be in remission were within 
normal limits. 

X. Non-specific trauma (“Alarm Reaction’’) resulted in a rise of urinarj’^ 
11-OCS assays; thus, values of the order of magnitude found in Cushing’s 
syndrome were obtained in three patients with severe burns, the excretion 
falling to normal in one of these patients, interestingly enough, about three 
days before a fatal issue; moreover, exploration of the adrenal glands in 
three cases of Cushing’s sjmdrome in which no tumors were found likewise 
resulted in a temporarj'- rise of urinary 1 1-OCS output. 

XI. In experiments on normal subjects or patients without adrenal 
cortical dj’^sfunction the urinarj’^ 1 1-OCS assays were increased by a high 
oral protein intake or by oral casein hydrolj’^zate but w'ere unaffected by 
plasma given intravenously or b 3 ’' starvation with or without thirsting; 
these observations, however, are quite fragmentar}". 

XII. In a patient with pan-h 3 q>oadrenocorticism the 11-OCS urinarj' 
assaj"^ w'as unaffected b^^ a high protein diet; in two of three patients with 
Cushing’s Sjmdrome it was repeatedlj" elevated by a high protein diet. 

XIII. The high urinary 11-OCS values in Cushing’s Sjmdrome (twm 
cases) W'ere decreased bj^ testosterone therapj^; this is in agreement with 
the unpublished observations of Deane and Creep (4) that testosterone 
administration to rats tends to decrease the steroid content of the zona 
fasciculata w'here it is thought the 11-OCS are produced (3, 9). 

XIV. It is tentative! j"^ concluded that the 11-OCS output as measured 
here maj"^ be taken as an index of the rate of production of the carbo- 
hj'drate-regulating hormones (gluconeogenic or sugar hormone) of the 
adrenal cortex and that as such thej' give distinctlj' different information 
from that provided bj' the urinarj' 17-ketosteroid measurement. 
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THE PREGNANDIOL PRECIPITATION TEST 

CLINICAL APPLICATION OF A RAPID METHOD FOR THE 
DIAGNOSIS OF PREGNANCY* 

HAROLD C. MACK and ARTHUR E. PARKS 

From the Endocrine Laboratory and the Department of Obstetrics and Gynecology, 
Harper Hospital, Detroit, Michigan 

R epeated attempts have been made to perfect a chemical test for 
^ the early diagnosis of pregnancy through identification of pregnandiol 
in the urine of amenorrhoic women (4, 7, 10). Technical difficulties have 
hindered extensive adoption of the various methods which have been pro- 
posed; conflicting reports have been published concerning their practical 
usefulness. A new and greatly simplified technic has recently been de- 
veloped in our laboratory (9). Sufficient data have now been accumulated 
to permit a partial evaluation of the clinical usefulness of this procedure. 

PREGNANDIOL PRECIPITATION TEST 

This test is an outgrowth of our investigations of the Astwood and Jones 
(1) and Guterman (5) procedures. While performing a Guterman test in a 
.suspected case of ectopic pregnancy, a macroscopic precipitate was noted 
at one of the intermediate steps of the technic. A diagnosis of presumptive 
pregnancy based upon this end-point was substantiated at operation; a 
positive Guterman color reaction and a positive Friedman test were subse- 
quently obtained from the same urine specimen. Encouraged by this ob- 
servation, a technic for the precipitation of unpurified pregnandiol was 
developed which eliminated the last five steps of Guterman’s procedure. 
The time required for this technic is less than two hours. 

Technic 

A. Hydrolysis and extraction of pregnandiol. 

1. Secure a first morning urine specimen and record specific grarftj'- 

2. Measure 100 ml. of urine and pour into a 500 ml. Erlenme 3 'er flask. 

3. Add 50 ml. of toluene (Reagent quality), 10 ml. of concentrated 
hj'drochloric acid, and two glass beads to the flask. 

4. Connect the flask to a vertical Liebig condenser and allow the 
sample to reflux on the hot plate for 15 minutes. 

5. Remove the flask and cool rapidlj' to room temperature under a 

Received for publication February IS, 1947. 
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water tap. Avoid agitation of the sample while cooling to prevent 
formation of emulsion. 

6. Transfer the sample to a 500 ml. separatory funnel; draw olT and 
discard the lower layer (urine). 

7. Small amounts of emulsion present at this point can be disregarded. 
If large amounts are present, transfer the sample to a 100 ml. tube 
and centrifuge for 5 minutes. The toluene and associated urine is 
then poured into the separatory funnel leaving the emulsion in the 
tube. 

8. Add 15 ml. of 0.1 N sodium hydroxide to the separatory funnel and 
wash by inverting twice and swirling the sample gently. 

9. The sodium hydroxide settles to the bottom of the funnel and is 
discarded. 

10. Repeat step (8) with an additional 15 ml. of sodium hj’^droxide and 
follow the same procedure with two 15 ml. portions of water. 

11. After the last wa.shing with water, make a very careful separation 
so that only the toluene laj^er is transferred to a dry 125 ml. 
Erlenmeyer flask. 

12. Allow the sample to stand undisturbed for at least 5 minutes; then 
pour into a second dry 125 ml. Erlenmeyer flask, making certain 
that any droplets of water which may have collected are left be- 
hind. 

B. Precipitation of impurities. 

13. Add 2 glass beads and bring the sample to boiling on the hot plate. 

14. When the vapors reach the mouth of the flask, slowly add 10 ml. 
of 2% sodium hydroxide in absolute methanol while the flask re- 
mains on the hot plate. 

15. Boil until the methanol has evaporated and the toluene is reduced 
to about one-half its original volume. 

16. Filter, while hot, through a fritted glass filter (Pyrex, medium 
porosity) using suction. Collect the filtrate in a large test tube. 

17. Add 15 ml. of toluene to the flask as a rinse, heat to boiling, and 
use it to wash the precipitate remaining on the filter. 

18. Pour the filtrate from the test tube into a dry 125 ml. Erlenmeyer 
flask and take to dr3mess on the hot plate. Use gentle air stream to 
remove the last traces of toluene. 

C. Precipitation of pregnandiol. 

19. Add 5 ml. of acetone to the residue in the flask. 

20. Place flask containing acetone on the hot plate. When it begins to 
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boil, add 25 ml. of boiling 0.1 N sodium hydroxide slowly, 3-4 ml. 
at a time. 

21. Remove the sample from the hot plate. 

D. Reading of result. 

22. Swirl the sample and ob-ser^'e the side of the flask above the level 
of the liquid, standing in front of a window or good source of light. 
In samples containing 0.75 mg. or more, of pregnandiol, a pre- 
cipitate is e\'ident immediatelj’^. Due to surface tension of the liquid 
and the Ughtness of the precipitate, it is carried up the side of the 
flask and becomes e\’ident as tiny, white particles. 

23. If no precipitate is immediately e\’ident, place the sample in an 
ice water bath for ten minutes. At the end of this time, remove 
from ice bath and allow to stand for 30 minutes at room tem- 
perature. Again observe as in (22). 

24. As a method of checking the amount and character of the pre- 
cipitate we have recently followed the procedure used at the Harper 
Hospital Clinical Laboratory for reading and grading Kahn tests. 
One cc. of the sample is placed in a standard Kahn tube and \dewed 
in a fluorescent light box. The reaction can thus be graded as 0, x, 
XX, xxx, xxxx. 

E. Description of precipitate. 

The substance which is precipitated under the conditions listed above 
is manifestly impure pregnandiol, contaminated by cholesterol and 
other steroids. The precipitate is birefringent and does not form clearly- 
defined crj'stals. 


CONTROL STUDIES 

To test the efficiency of this method, preliminary studies were carried 
out before subjecting the method to chnical trial, as follows: (a) recovery 
tests of weighed amount of crystalline pregnandiol added to pooled samples 
of male urine, (b) determinations in normal pregnancy and (c) non-preg- 
nant states. 

(a) Crystalline pregnandiol. As stated in our original publication (9), 
weighed amounts of pure pregnandiol were added to 100 cc. aliquots of 
pooled samples of male urine. Po.sitive pregnandiol precipitation was ob- 
tained consistently in samples containing 0.50-0.75 mg. of pregnandiol. 
Roughly quantitative estimates of the precipitate could be obtained by 
centrifugation of the final sample in a graduated tube, as .ffiown in Fig. 1 . 
The highly variable amounts of precipitate observed during normal preg- 
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nancy and during the luteal phase of the normal cycle are shown in Fig, 2, 
(b) Normal pregnancy. First morning samples fi;om 42 clinic patients 
known to have been normally pregnant were tested from the first to the 
tenth months of gestation. All showed positive pregnandiol precipitation 
which, however, varied greatly in intensity; very strongly positive reac- 
tions, manifested by abundant, flocculent precipitate, were observed most 
frequently during the second and third trimesters. This is in keeping with 
the observation of Venning and Browne (3) that pregnandiol excretion in- 
creases from the fourth month to term. These results are summarized in 
Table I: 


Table I. Known Pregnant Controls 


Stage of 

Pregnandiol 

Pregnandiol 

Gestation 

Positive 

Negative 

First trimester 

5 

0 

Second trimester 

13 

0 

Third trimester 

24 

0 


Pregnandiol excretion during labor and early puerperium was studied 
in 9 patients following normal pregnancy and delivery, and showed the 
early disappearance of pregnandiol from the urine post-partum : 





Pregnandiol Tests 


Patient 

Labor 


Days post-partum 



1 

2 3 4 5 

6 


#1 

XX 

— 

— . 

— 


#2 

XX 

XX 

XX 

XX X 


#3 

XX 

XX 

XX 

— — 

— 

#4 

XX 

— 

— 

— 


#5 

XX 

X 

X 

— — 



XX 

— 

— 

— 


ll7 

XX 

— 

— 



#8 

XX 

X 

— 

— 


#9 

XX 


XX 

X X 

X 


XX strongly positive pregnandiol precipitate 
X positive pregnandiol precipitate 
— negative pregnandiol test 


(c) Non-pregnant controls. The pregnandiol precipitation test was car- 
ried out in 52 non-pregnant subjects (5 normal males; 47 women). As is 




355 



1 2 3 .4 

Fig. 1. Pregnandiol precipitation test shovring recover^' after addition of pregnandiol 
to male urine. #1 0.0 mg. pregnandiol added to 100 ml. male urine. =2. 1 .0 mg. pregnandiol 
added to 100 ml. male urine, =3. 2.0 mg. pregnandiol added to 100 ml. male urine. 
^4. 3.0 mg. pregnandiol added to 100 ml. male urine. 


T.\ble II. Nox-Pbegx.^xt Co^■TROLS 


No. 

Patients 

Clinical Diagnosis 

Pregnandiol 

Positive 

Pregnandiol 

Negative 

5 

Normal males 

0 

5 

.s 

Normally menstruating women 

. 



loth day of cycle 

0 

8 


I6th-26th day of cycle 

33 

2 

11 

Prolonged secondary amenorrhea 

0 

11 

3 

Lactation amenorrhea 

0 

3 

3 

Late menopause 

0 

3 

2 

Delayed menses (3 days) 

0 

2 

1 

Postmenopausal bleeding 

0 

1 

1 

Menorrhagia 

0 

1 

2 

Uterine fibroids 

0 

2 

1 

Endometriosis 

0 

1 

15 

Miscellaneous medicjil conditions 

0 

15 

52 

• 
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shown in Table H-, positive pregnandiol tests in non-pregnant Avoinen were 
observed only during the luteal phase of the normal menstrual cycle. In 
all other subjects of. the control series, negative result, s were obtained. Six 
normally menstruating women, tested daily during t,he luteal phases of 24 



1 2 3 _ 4 

Fig. 2. Pregnandiol precipitation test in normal pregnane} and in non-pregnant states. 
§1. Twenty-first day of normal cycle. M.M. Para 0. Gravida 0. Age 22. Normal 
pregnancy — 8 weeks. E.L. Para 0. Gravida 1. Age 23. #3. Twenty-third day of normal 
cycle. R.P. Para 2. Gravida 2. Age 27. #4. Normal pregnancy — 6 weeks. W.W. Para 1. 
Gravida 3. Age 25. 


cycles, showed pregnandiol excretion on one or more days of each cycle; 
each of 2 normally menstruating women tested similarly during a total of 
11 cycles showed no pregnandiol excretion throughout one cj'^cle. Further 
studies are in progress to determine whether this lack of pregnandiol excre- 
tion can be related to anovulatory menstruation. The duration of positive 
pregnandiol tests varied greatly in this group, as did also the intensity of 
the reaction. 

Repeated tests in 11 patients with prolonged secondary amenorrhea were 
consistently negative. These findings support the views of Buxton (4), 
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Hain and Robertson (7), AYilson and Randall (10) and others that pregr- 
nandiol excretion in the presence of amenorrhea in oihenoise normally and 
regularly menstruating women is preszimptive evidence of pregnancy. As 
pointed out by Morrow and Benua (8), false positive pregnancy tests may 
be expected in instances of late o\mlation with resulting prolongation of 
the cycle so that corpus luteum acthnty maj" be at its peak when the usual 
bleeding period has been passed. 

CLINICAL APPLICATIONS 

The diagnostic value of the pregnandiol precipitation test was next 
judged from 121 routine samples submitted to the laboratory for the diag- 
nosis of pregnancJ^ Simultaneous Friedman reactions, performed in all 
but one instance, permitted a comparison of the accuracj’^ of these two tests. 
Additional studies were made of 1 case of hydatidiform mole, with .nega- 
tive pregnandiol and positive Aschheim-Zondek test and 14 cases of threat- 
ened abortion. The latter studj’’ was carried out to test Guterman’s claim 
■ (6) that the fate of threatened abortion can be predicted vdth accuracy bj’- 
pregnandiol excretion levels during the period of symptoms. 

Normal pregnancy. Correct positive pregnandiol tests were obtained in 
65 of 67 patients who, on subsequent follow-up were found to have been 
normally pregnant; the Friedman test was correct in 66 of 67 instances. 
These results are summarized in Table III: 


Table III. Normal Pregnancy 


Cases 

Amenorrhea 

Pregnandiol Test 

Friedman Te-st 

Correct 

positive 

False 

negative 

Correct 

positive 

False 

negative 

8 

1 week 

8 

0 

7 

1 

6 

2 weeks 

5 

1 

0 

0 

4 

3 weeks 

4 

0 

4 

0 

7 

4 weeks 

7 

0 

7 

0 

19 

Over 4 weeks 

IS 

1 

19 

0 

23 

Unknown 

23 

0 

23 

0 

67 


65 

2 

66 

1 


The earliest positive diagnoses of pregnancj' were made during the first 
week of amenorrhea. Serial determinations of pregnandiol excretion from 
the luteal phase of the cycle through the early pha.ses of amenorrhea per- 
mitted a pre.sumptive diagno.=is prior to the .35th day. 
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Mrs. E., Age 27. Para 1. Normal, regular cycles. Last menses Sept. 11, 1946: 

Sept. 26-Oct. 2, 1946 — 15th-21st days of cj’’cle. Pregnandiol negative 

Oct. 3, 1946 — 22nd day of cycle. Pregnandiol positive (x) 

Oct. 4, 1946 — 23rd day of cycle. Pregnandiol positive (x) 

Oct. 5, 1946 — 24th day of cycle. Pregnandiol negative 

Oct. 6-Oct. 15, 1946 — 25th-34th days of C 3 'cle. Pregnandiol positive (x) 

Oct. 16, 1946 — 35tli daj"- of c.vcle. Pregnandiol positive (xx); Friedman, 

positive 

Two false negative pregnandiol tests were reported on the 41st and 81st 
days after normal menstruation in patients now known to have been 
normally pregnant; one false negative Friedman test wa.s obtained on the 
32nd day following menstruation. 

Non-pregnant states. Correct negative pregnandiol tests were reported 
in 51 of 54 patients in whom pregnancy was subsequently excluded. The 
Friedman test was correct in all instances. These results are tabulated in 
Table IV: 


Taulk IV. Non-Puegnant States 


Cases 

Clinical Diagnosis 

Pregnandiol Test 

Friedman Test 

Correct 

negative 

False 

positive 

Correct 

negative 

False 

positive 

10 

Delaj'^ed menses 

8 

2 

10 

0 

12 

Secondary amenorrhea 

11 

1 

12 

0 

2 

Meno-metrorrhagia 

2 

0 

2 

0 

2 

Post-abortion 

2 

0 

2 

0 

3 

Oligomenorrhea 

3 

0 

3 

0 

1 

Ovarian cyst 

1 

0 

1 

0 

2 

Lactation amenorrhea 

2 

0 

2 

0 

2 

Salpingitis-suspected ectopic 

2 

0 

2 

0 

3 

Fibroids 

3 

0 

3 

0 

1 

Ovarian abscess 

1 

0 

1 

0 

1 

Pseudoc 3 ’'esis 

1 

0 

— 

— 

15 

No data 

15 

0 

15 

0 

54 


51 

3 

53 

0 


Three false positive pregnandiol tests were reported in patients with 
menstrual irregularities as follows: 

Mrs. TF.S. Para 0, gravida 0. Age 32. Irregular cycles with prolonged intervals; 
treated for sterilitj'' with equine gonadotropin. Spontaneous menstruation after 48 days 
of amenorrhea. 

Mrs. T.C. Delaj'ed menses. No exact data as to menstrual historj^ were available. 
Mrs. K. Para 2, grawda 2. Age 41. Scant bleeding 9-25-46 to 10-12-46. 11-15-46 
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Pregnandiol x. Curettage, 11-25-46, showed proliferative endometrium. Normal menses 
12-S-46. 

In two instances cited, the possibility of delaj^ed otnilation and corpus 
luteum actunty may account for the false positive pregnandiol test. As 
stated pre'vdously, pregnandiol excretion gives consistent e^ddence of pre- 
sumptive pregnancy only in the presence of amenorrhea in otherwise regu- 
larly menstruating women. False positive pregnancy tests can thus be 
anticipated when cycles are frequently prolonged and irregular. In such 
instances the Friedman test should be performed additionall 5 ^ Understand- 
ing of hormonal relationships is as essential for the proper interpretation 
of pregnancy tests as is knowledge of diseases which influence serologic 
tests for syphilis. The pregnandiol test, as well as the Friedman test, 
must be considered aids to the clinical diagnosis, rather than the diag- 
nosis itself. 

Threatened Abortion. The reports of Browne, Henr 3 ' and Venning (2) 
and, more recentlj^, Guterman (6) suggesting the prognostic significance of 
diminishing or absent pregnandiol excretion in instances of threatened 
abortion prompted a studj’’ of 14 of such cases with our precipitation 
technic. 

(1) Threatened abortion terminating in actual abortion. Eight patients 
with bleeding in early pregnane}' were tested repeatedlj'j positive Fried- 
man tests corroborated the clinical diagnosis of pregnanej' in each case. In 
7 instances, termination of pregnane}' was preceded by one or more nega- 
tive pregnandiol tests ; in 3 cases, strongly positive tests became negative 
during the period of observation before abortion; in 4 cases, the preg- 
nandiol tests were negative and remained negative despite persistently 
positive Friedman tests until abortion occurred. One patient (ilfrs. R.B.) 
continued to excrete large amounts of pregnandiol despite abortion follow- 
ing spontaneous rupture of the membranes at 5| months' gestation. The 
pregnancy was terminated by injections of pituitary extract when abor- 
tion appeared inevitable. The fetus was normally developed. It is pos.sible 
that pregnandiol excretion might have ceased had the abortion been al- 
lowed to follow its natural course. It .seems likely also that quantitative 
determinations might have shown a decline in pregnandiol e.xcretion 
which was not shown by the qualitative precipitation method because of 
the large amounts normally formed in the second and third trimesters. 

The record of one patient of this series is of particular interest. 

Mrs. E.L. Age 23. Para 0, gravida 1. This patient volunteered to furni.sh daily saniple.s 
of urine for pregnandiol studies after a diagnosis of pregnancy was e.stablished by Fried- 
man and pregnandiol tests on the 41st day following normal menstruation. With the 
e.vception of one day (61st day) positive pregnandiol te.-ts were obtained until the CGth 
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(2) Threatened ahoriion with retention of 'pregnancy. Five cases of threat- 
ened abortion with spontaneous remission of bleeding and cramps, and 
one instance of severe uterine cramps without bleeding necessitating 
hospitalization, were studied in tliis group. Consistently positive preg- 
nandiol tests were obtained in four cases throughout the duration of 
symptoms; in one case {Mrs. H.P.), negative pregnandiol tests persisting 
during the bleeding period, later became strongly positive when symptoms 
subsided. The following cases are worthy of special comment: 

Mrs. F.R. Age 30. Para 0, gravida 1. A corpus lutcum cyst complicating pregnancy 
was removed on the 84th day after normal menstruation; the remaining ovary contained 
no corpus luteum. Slight bleeding was noted prior to discharge from the hospital on the 
Sth post-operative day despite daily doses of 30 mg of progesterone. Intense bleeding and 
cramps continued during the ensuing 14 days with passage of clots. Pregnandiol tests, 
with one exception, remained strongly positive. The pregnancy continued uneventfully 
to normal delivery at term. 

Mrs. H.P. Age 23. Para 1, gravida 2. Resection of the cystic portion of an ovary con- 
taining the corpus luteum was performed on the 46th day after normal menstruation; 
the corpus luteum was retained. Bleeding began 24 hours after operation and continued 
for 19 da 3 ''s. Anhydrohj^droxy-progesterone (15 mg. dai],v) was administered orall.y dur- 
ing this period. Pregnandiol tests remained negative from the 47th until the 75th day 
when bleeding stopped. Stronglj’’ positive tests have been obtained subsequently. The 
pregnancy is progressing normallJ^ 

This small series suggests the practical usefulness of serial pregnandiol 
determination as an adjuvant to the management of threatened abortion 
and corroborates the work of Guterman. While there is no evidence to 
suggest the cause of progesterone deficiency, whether primary corpus 
luteum failure or disrupted placental function, it seems clear that endo- 
crine factors may be responsible in some instances, as had been previously 
suspected without proof. It seems equally clear that non-endocrine causes 
(developmental, mechanical) may be responsible for others, despite normal 
corpus luteum and/or placental function. The possibility of successful 
progesterone replacement therapy is suggested in instances where diminish- 
ing or absent pregnandiol excretion is detected early in the course of 
symptoms. The administration of large doses of progesterone (at least 100 
mg. daily) would seem essential. At present commercial rates, such amounts 
are economically prohibitive. 


SUMMARY 

1. The technic of a greatly simplified and rapid test for the detection of 
urinary pregnandiol is presented. 

2. The practical usefulness of this procedure for the diagnosis of preg- 
nancy was demonstrated in 94 pregnant and non-pregnant controls and in 
121 unknown urine samples. All known pregnancy control urines gave 
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positwe tests. Negative pregnandiol tests were obtained in all non-preg- 
nant controls except for determinations made during the luteal phase of 
the normal menstrual cycle. Two false negative reactions were obtained in 
67 unknown samples where normal pregnanc 3 ’- was subsequent!}'’ de- 
termined clinicalty. Three false positive reactions were recorded in .54 
unknown samples where pregnancj'^ was later excluded. 

3. False positive pregnandiol tests for pregnancj" maj^ be obtained dur- 
ing delaj-^ed luteal phases of prolonged C 3 mles where late o^•ulation has 
occurred. This limits the accurac}" of the pregnandiol test which is most 
rehable in amenorrhea of otherwise normall}'^ and regularl}' menstruating 
women. 

4. The pregnandiol test was applied in serial determinations in 14 in- 
stances • of threatened abortion. The clinical outcome coincided with 
laborator}' findings in 13 cases. Consistentl}’^ negative pregnandiol tests 
foreshadowed abortion in 7 cases; consistent!}’’ positive pregnandiol excre- 
tion or negative tests which became positive coincided with retention of 
the pregnancy in 6 cases. In one instance of abortion at 51 months .strongl}" 
positive qualitative tests were obtained. 

5. The high degree of accuracy shown suggests the practical usefulness 
of the pregnandiol precipitation test as a rapid method for the diagnosis of 
pregnane}' and as an adjuvant to the management of threatened abortion. 
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THE METABOLISM OF SINGLE THERAPEUTIC 
DOSES OF THE NATURAL ESTROGENS IN 
HUMAN SUBJECTS^'^ 

BENJAMIN F. STIMMEL 

From the Recs-Steahj Medical Research Fund, Ltd., Sa7i Diego, California. 

I SOLATION and identification studies of the urinarj^ metabolites of 
massive doses of the natural estrogens in human subjects (1-4) have 
revealed (a) that estriol apparently is not converted to estrone or estradiol, 
(b) that estrone and a-estradiol are partiall}’^ interconvertible and the in- 
jection of either leads to the excretion of estriol also, and (c) tha-t only a 
small fraction of the injected material is recovered in estrogenically active 
forms. There is a need (12) for a simple chemical procedure for estimat- 
ing the extent of destruction, utilization, or interconversion of therapeutic 
doses of the natural estrogens in human subjects in various states of 
health and disease. 

We have shown that a liquid chromatogram technique maj’- be utilized 
to fractionate ternary mixtures of crystalline estrone, a-estradiol, and 
estriol (9, 10) and that it may be incorporated in a procedure for the frac- 
tionation and photometric estimation of the estrogens in human preg- 
nancy urine (10) and in urine with low estrogen titer (11). The following is 
a report of some preliminary observations on the application of this pro- 
cedure to a study of the metabolism of therapeutic doses of the natural 
estrogens in human subjects, as indicated bj'^ the photometric estimation of 
urinary estrogens in the post-injection period. 

EXPERIMENTAL 

The individuals from whom the data herein described were derived, 
were technicians within the institution. They were, therefore, trained in 
the accurate collection of twenty-four hour urine specimens (8 a.m. to 
8 a.m.). No subject presented any menstrual molimina except that asso- 
ciated with the indicated surgery. None was receiving any other form of 
medication at the time of the tests. The hormone medication f was ad- 
ministered at 5 p.m. and unless otherwise indicated all urine voided after 

RccGivcd for publicution Jnniiciry 10, 1947. 

* Read in part before the Section on Biological Chemistry at the meeting of the 
American Chemical Society in Chicago on September 16, 1946. 

t Pharmaceutical preparations were drawn from our pharmacy stock. Parke, Davis 
& Company preparations of estrone (theelin in oil) and estriol (theelol kapseals), and 
Schering Corporation preparations of a-estradjol benzoate (progynon-B) and proges- 
terone (prolutin) were used. 
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treatment on the daj’- of medication was included in the specimen collected 
the following day. Two hundred ml. of butyl alcohol was used as a pre- 
servative for each twenty-four hour specimen. Rest periods of at least one 
week intervened between each experiment. 

:\rETHOD 

Each twenty-four hour urine specimen was extracted with butyl alcohol 
as pre\’iousl 3 ' described (10) and the aqueous extract of the residue there- 
from was hj^drol^'-zed as described in a subsequent publication (11). Excre- 
tion values for the estrone, estradiol, and estriol fractions were calculated 
by use of a color correction equation for the Kober reagent (11) following 
their fractionation by our liquid chromatogram technique (9, 10). 

DISCUSSION 

The data from a bilateralty ovariectomized-hy.sterectomized female fol- 
lowing the ingestion of 1.92 mg. of estriol is summarized in Figure 1. 



Sttrlol 312 238 40 19 10 4 611 

Total 600 - 31^ 

Fig. 1. Photometric estimation of the urinary excretion of estrogens iiy a bilaterally 
ovariectomized-hysterectomized human female after the ingestion of 1.92 mg. of estriol. 
The negative values (in parentheses) arise from the utilization of a color correction 
equation. 

Virtually all of the estrogen excretion occurred during the first three days 
after ingestion and there is no observable conversion of estriol to estrone 
and estradiol. The negative excretion values in the table arise from the use 
of a color correction equation with the Kober reagent (11) which we have 
shown involves an uncertainty factor of plus-minus 7 micrograms of 
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estrone, phis-miniis 10 micrograms of estradiol, and plns-mimis 5 micro- 
grams of estriol per twenty-four hour urine specimen. We have shown (1 1) 
that crystalline estrone and a-estradiol added to our urine extracts im- 
mediately after hydrolysis are recovered in the appropriate filtrate fraction 
in the range of SO to 100 per cent, and crystalline estriol in the range of 60 
to 70 per cent. Therefore the 31 per cent recovery of ingested estriol .should 
represent an actual excretion of at least 40 to 50 per cent. This is in agree- 
ment with previously reported \york using larger doses of estriol and 
bioassaj'- techniques (4, 5). 

The urinary excretion data following intramuscular injection of 1.0 mg. 
of estrone in oil into the same human subject is .shown in Figure 2. The 
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Estradiol 

24 

10 

4 

1 

(-2) 

(-2) 
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30 

21 

11 
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0 
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Total 197 - 19.7^ 

Fig. 2. Photometric estimation of the urinaiy excretion of estrogens by a bilaterally 
ovariectomized-hysterectomized human female after the injection of 1.0 mg. of estrone. 
The negative values (in parentheses) arise from the utilization of a color correction 
equation. 



excretion values of all three fractions for the first twenty-four hours are of 
sufficient magnitude to indicate conversion of the administered estrone to 
estradiol and estriol. The total amount of estrogen recovered (19.7 per 
cent) is significantly less than that recovered from the oral ingestion of the 
less active estriol (40-50 per cent), but considerably higher than that re- 
ported in a similar study on a bioassay basis by Smith et al. (2.8 per cent) 
(5) Unconverted estrone is the principal estrogenic factor excreted in the 
first twenty-four hour period; it is displaced thereafter by estriol. This is in 
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agreement with the findings of Smith et al. (6) for a larger dose of estrone. 

The liquid chromatogram technique for the first twenty-four hour urine 
specimen in the above study was modified so that each chromatographic 
filtrate fraction totaling 100 ml. of eluent was collected in 20 ml. portions 
and the estrogen content of each aliquot separatel}' determined. The 
chromatographic disper.sion of the estrogens in these aliquot portions of 
the eluate is similar to that shown by ternarj^ mixtures of crr^stalline 
estrone, a-estradiol, and estriol in pure solution (9) (Chart 1). 


SSTSOJIS SSTSACIOL SSTHIOL 



Ch.^rt 1. Distribution of urinary estrogens in successive 20 ml. filtrate fractions of a 
liquid chromatogram prepared from 24-hour urine specimen collected after injection of 
1.0 mg. of estrone in a bilaterally ovariectomized-hysterectomized human female. 


Schiller and Pincus (4) have shown that massive doses of estrone ap- 
parently undergo the same course of estrogen conver-sion in the human 
male as has been postulated for the human female. Accordingly, we re- 
peated our studj" of estrone metabolism in a normal male .subject, using 1 
mg. of estrone as in the foregoing studj-. A comparison of these results 
with those of the first three days of the pre\-ious study reveals a remark- 
able similarity of the two sets of data (Fig. 3). This finding suggests that 
the absence of ovaries and uterus places the female human subject on 
approximately the same basis as the normal male, insofar as the capacity 
to metabolize estrone is concerned. 

The \irinary excretion data following the injection of l.G mg. of a- 
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estradiol benzoate equivalent to 1.2 mg. of a-estradiol into the bilaterally 
ovariectomized-hystercctomized human female is shown in Figure 4. It is 
to be noted that the titer for estradiol at no time exceeds the uncertainty 
factor (10 micrograms) for our procedure. However, there is obvious con- 
version to estrone and estriol and practically all of the estrogen excretion 



Istrone 72 19 7 80 30 6 

Estradiol 24 10 4 26 11 0 

Jfistrlol 30 21 11 30 45 12 


Fig. 3. Comparison of the urinary excretion of estrogens by (a) a bilaterally ovari- 
ectomized-hysterectoinized human female and (b) a normal human male, after the in- 
jection of 1.0 mg. of estrone. 

occurs in the first three days in spite of the conjugated state of the in- 
jected hormone. The over-all recovery of injected estrogen is significantly 
less than for either estrone or estriol. A similar study (to be published) 
following the injection of 2.5 mg. of a-estradiol dipropionate (equivalent 
to 1.77 mg. of a-estradiol) intramuscularly in a castrate male subject 
revealed practically negligible estrogen excretion. These studies would 
suggest that conjugation of the female sex hormones before administra- 
tion does play some role in the manner in which therapeutic doses of the 
estrogen are metabolized. 

An attempt to evaluate the possible role of the intact but unprimed 
uterus in the metabolism of the natural estrogens was made by repeating 
some of the previous studies on a bilaterally ovariectomized human female 
whose uterus was still present. The urinary excretion data following the 
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single injection of (a) 1.0 mg. of estrone and (b) 1.0 mg. of estrone plus 
10.0 mg. of progesterone in such a subject is given in Figure 5. In the ab- 
sence of progesterone the daily excretion of all three fractions bareh' 
e.xceeded the uncertainty factors for our method. Simultaneous injection of 
progesterone appears to exert a sparing action on the destruction of in- 



Xatrone 26 19 62 0 2 64 

Xitradlol 6 5 (-l) 2 (-l) 1 11 

Sstriol 11 22 7 4 2 1 47 

Total 112 - 9,3^ 

Fig. 4. Photometric estimation of the urinary excretion of estrogens by a bilaterally 
ovariectomized-hysterectomized human female after the injection of 1.6 mg. a-estradiol 
benzoate (equivalent to 1.2 mg. a-estradiol). The negative value.? (in parenthe.=e.?) 
arise from the utilization of a color correction equation. 


jected estrogenic hormone. However, convension of estrone to e.striol is 
not as remarkable as in the normal male. These studies differ in the time 
element from those previously described in that the indiiddual was injected 
at 5 p.m. of the first day of collection. The twenty-four hour collection 
period was terminated in each instance by the first morning specimen. 

In order to determine whether the I'ehicle in which the estrogen is ad- 
ministered plaj's a role in the manner in which the estrogen is metabolized 
we injected 2.0 mg. of estrone in aqueous suspension intramuscularly in 
the same subject. The data (Fig. 6) on estrogen excretion for the seven- 
da j' period including the day of injection indicate that there is little evi- 
dence of a peak of excretion which characterizes the other preparations in oil. 
Presumably there is slower absorption of the hormone from the aqueou.< 
media and hence more complete de.struction before excretion. 
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Eetradlol 22 11 0 1 9 8 12 1 0 4 

ilBtrlol 0 5 (-1) 0 0 1 21 14 3 2 

Fig. 5. Photometric estimation of tlie urinary excretion of estrogens by a bilaterally 
ovariectomized human female after the injection of (a) 1.0 mg. of estrone, (b) I.O mg. 
of estrone plus 10.0 mg. of progesterone. The negative values (in parentheses) arise from 
the utilization of a color correction equation. 



injection 

iJetrone 6 
Estradiol 12 
Estriol 0 


18 

13 


5 

8 

4 


8 10 6 4 

11 (-3) (-3) 4 

4 4 3 3 

Total 120 - 6 ^ 


Fig 6 Photometric estimation of the urinary excretion of estrogens by a bilaterally 
ovariectomized human female after the injection of 2.0 mg. estrone in aqueous suspen- 
sion intramuscularly. The negative values (in parentheses) arise from the utilization of 

a color coi'rection equation. 
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The urinary estrogen excretion values of a normal human female after 
the ingestion of 1.44 mg. of estriol (a) during the first half of the menstrual 
cycle and (b) during the second half of the cycle are summarized in Figure 
7. A positive pregnanediol glucuronidate determination was obtained 
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12 
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16 
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£<trlol 

336 

31 

18 

11 
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33 

18 


Fig. 7. Urinary excretion of estrogens bv a normal human female after ingestion of 
1.44 mg. of e-striol (a) during the finst half of the menstrual cycle, (b) during the .second 
half of the menstrual cycle. 

during the second half of the cycle, thus indicating the presence of a 
progestational endometrium. The excretion of the ingested estriol closely 
parallels the values obtained following the ingestion of estriol by the 
bilaterally ovariectomized-hysterectomized female. The amounts of estro- 
gen appearing in the estrone and estradiol fractions are of the same order 
as those excreted by a normal non-treated female and thus do not represent 
probable conversion of the estriol. 

Urinary estrogen excretion values were determined following the injec- 
tion of 1 .0 mg. of estrone (a) during the first half of the menstrual cycle and 
(b) during the second half of the cycle, in the case of a normal human 
female (Fig. S). In each instance the hormone was injected at o p.m. of the 
first day of collection. The excretion values are not of an order to draw any 
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clear-cut conclusions. There is indication of a peak of estrogen excretion 
during the second day but the values closely approximate those associated 
with non-treated subjects. This elevation was more marked in the second 
half of the cycle and cannot be attributed to the sparing action of proges- 
terone since our tests for pregnanediol during the second half of this par- 



Fig. 8. Photometric estimation of the urinary excretion of estrogens by a normal 
human female after the injection of (a) 1.0 nig. of estrone during the first half of the 
menstrual cycle, (b) 1.0 mg. of estrone during the second half of the menstrual cycle. 
The last two urine specimens were 'subjected to zinc dust-hydrochloric acid h 3 Mrolysis 
according to the method of Smith and Smith (7). 


ticular cycle were negative and it is assumed therefore that a progestational 
endometrium Svas not present. The data of days 4 and 5 in the second 
half of the cycle are worthy of comment since they show the effect of a re- 
ducing medium during the hydrolysis of the conjugated urinaiy estrogens. 
Smith and Smith (8) have reported that the enhanced estrogenic activity 
of such urinary extracts is greater than can be accounted for by assuming 
conversion of estrone to a-estradiol or more complete hydrolysis. Our 
limited information on the subject as indicated by the urinary excretion 
values for days 4 and 5 seems to lend support to their view. 

Our data on the metabolism of therapeutic doses of the natural estrogens 
in human subjects qualitatively agree with the data on massive doses as 
summarized by Schiller and Pincus (4). Since the work herein reported was 
of an exploratory nature in order to give some indication of the tj^pe of 
human subjects, of hormone preparations, and of dosages most likely to 
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jaeld significant data b}' our method of fractionation and photometric 
estimation of urinarj'- estrogens we feel that quantitative comparisons at 
this time would be premature. Further work of a similar nature is in 
progress on human subjects with certain t3q)es of malignant neoplasms. A 
report of this work vdll appear at a later date. 

SUMMARY 

Sufficient material has been presented to demonstrate that our method 
for the fractionation and photometric estimation of the estrogens in human 
urine is adequate in general to elicit significant information regarding the 
metabolism of therapeutic doses of the natural estrogens in various stages 
of health and disease. Preliminarj' studies indicate that the procedure 
might possess possibilities in evaluating the functional status of various 
target organs involved in the metabolism of the natural estrogens. 
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LAURENTIAN HORMONE CONFERENCE 

The Laurentian Hormone Conference of the A.A.A.S. will meet from 
September 8 to September 13, 1947 at the Ste. Aclele Lodge, Ste. Aclele, 
Quebec. The following program has been arranged: 

I. Hormones in Growth and Metaholism. 

The Mechanism of Action of the Plant Growth Hormones 
Dr. Kenneth V. Thimann, Harvard University 
Monday evening, September 8. 

The Biochemisti’}’- of Pituitary Growth Hormone 
Dr. Choh Hao Li, University of California 
Tuesday morning, September 9. 

The Effects of Hormones, Vitamins and Other Substances on Adrenal 
Function and Lipid Metabolism 

Dr. Robert H. Williams, Thorndike Memorial Laboratorj’^, Boston 
City Hospital 

Tuesday morning, September 9. 

H. Steroid Hormones 

New Syntheses in the Field of Estrogens 

Dr. K. Miescher, Ciba Limited, Basle, Switzerland 
Tuesday evening, September 9. 

Steroid Excretion in Health and Disease 

1. Chemistry 

Dr. Seymour Lieberman, Memorial Hospital, New York City 
Wednesday morning, September 10. 

2. Clinical Aspects 

Dr. Konrad Dobriner, Memorial Hospital, New York City 
Wednesday morning, September 10. 

Urinary Steroids in Adrenal Disease 
Dr. H. L. Maxon, Mayo Clinic 
Wednesday evening, September 10. 

III. Histochemical and Histophysical Methods in Hormone Research 
The Chemical Histology of Endocrine Glands 

Dr. Edward W. Dempsey, Harvard Universit}'- 
Thursday morning, September 11. 

Localization of Radioactive Compounds in Tissues 
Dr. C. P. LeBlond, McGill University 
Thursday morning, September 11. 

IV. Testis Physiology and Function 

The Biology of the Interstitial Cells of the Testis 
Dr. Charles W. Hooker, Yale University 
Thursday evening, September 11. 
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The Testis in Human H 3 T>ogonadism 

Dr. Warren 0. Nelson, University of Iowa 
Friday morning, September 12. 

Some Observations as to the Role of Testicular Secretions 
Dr. James B. Hamilton, Long Island College of Medicine 
Friday morning, September 12. 

Regarding the Gonadotrophic Gonad Axis in Men 
Dr. Carl G. Heller, Univer-sity of Oregon 
Friday evening, September 12. 

V. Hormones and Hypertension 

The Renal Pressor System and Hj’pertensive Disease 
Dr. A. C. Corcoran, the Cleveland Clinic Foundation 
Saturday morning, September 13. 

Hypertension as a Disea.se of Adaption. 

Dr. Hans Selye, University of IMontreal 
Saturday morning, September 13. 

Membership in the Conference is hmited by the facilities of the 
Lodge and is therefore established by invitation. Applications for member- 
ship by active investigators in the hormone field will be received bj’- the 
Committee on Arrangements and its ad\dsory committee. The members 
of the ad%dsory committee are Drs. B. J. Brent, H. M. Evans, H. B. Fried- 
good, R. G. Hoskins, H. Jen.sen, F. Koch, 1. T. Nathan.son, L. T. Samuels, 
E. Schwenk, M. L. Tainer, A. White. Apphcation for membenship may be 
made up to June 30, 1947. 

Conference members are given a special convention rate of S7.70 
(Canadian) a day per person. A limited number of accommodations are 
available for wives and children of Conference members. Applications 
should state if reserv'ations for family members are de.sired. 

The Proceedings of the Conference are published as a book b}^ the 
-Academic Press. Volume I is now available under the title Recent Progress 
17} Horinone Research. 

R. W. Bates 
R. D. H. Heard 
Gregory Pixcus, Chairman 
Committee on .Arrangements 
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PITUITARY 

Crafj'S, R. C. Tlie effcct.s of iron, copper, and t]i 3 n'oxine on the anemia 
induced hypophyscctom 3 >- in the adult female rat. Am. J. Anal. 79: 
267-291 (1946). 

Hyjiopliyscctoniy of adult feiuale rats induced a luicrocytic hypochromic anemia 
accoini)anied by bone marrow iiypoplasia involving the formation of erythrocytes. Since 
injections of thyroxine, iron and cojijier prevented the microcytosis and bone marrow 
hy]) 0 ])lasia, reduced the hypochromia and maintained a normal erythrocyte count, the 
author concluded that the anemia following hypophysectomj’’ probably results from 
faulty metabolism whicli may involve iron. — B.L.B. 

Feldman, F., J. B. Roberts, S. Sussblman, and B. Lipetz. Coincidence 
of diabetes mellitus and hj^popituitarisra. Ai'ch. Ini. Med. 79 : 322 
(1947). 

This is the case report of a woman 50 years old with diabetes mellitus, in whom the 
pancreas, thyroid, adrenal cortex and pituitary gland seem to have deviated from 
■ normal. At the age of 19, siie required a thyroidectom}^ for hyperthyroidism. At 3S, she 
was found to be diabetic and required insulin in dosages as high as 35 to 50 units daily 
for a period. Three months before her death, a hypopituitary-hypoadrenal syndrome, 
including hypoglycemic crises, developed. At autopsy, the pituitaiy gland was found to 
be almost coinpletelj’' destroyed, with secondary changes in the adrenal cortices. The 
patient’s diabetes gradually improved as the hypopituitarism became more severe, and 
she died after a prolonged course in the hospital marked by several hjqioglycemic epi- 
sodes. The relationships of the pituitaiy, adrenal cortex and pancreas are reviewed with 
special reference to the so-called Houssay phenomenon. This is apparently the fourth 
recorded case representing this phenomenon. — I.B. 

Ingraham, F. D., and H. W. Scott, Jr. Craniopharyngiomas in children. 
J. Pediat. 29: 95, 1946. 

A summar}’’ is given of the authors’ experience with craniophaiyngiomas in 16 chil- 
dren observed at the Children’s Hos?pital and the Peter Bent Brigham Hospital, Boston 
during 1935 to 1945. Detailed histories of two cases are presented: 1) that of a 6 year 

376 


May, 19^7 


THYROID 


377 


old girl who succumbed to pneumonia after 4 operations, and 2) that of a 13 year old boy 
with progressive loss of vision and "psychic seizures” who was returned to a normal 
existence by surgery and roentgen therapy. Embrj'ologic, pathologic, physiologic, and 
therapeutic aspects of craniopharj'ngiomas in children are discussed. The pathologic 
physiology of these 16 cases is described under 4 headings: visual disturbances, intra- 
cranial hypertension, hypophyseal disorders, and hypothalamic disorders. The lesions 
m.ay be located so as to compress either or both the hypophysis and the hj'pothalamus, 
with consequent variation in the clinical picture. The most common symptoms in 
children are headache and vomiting and, in adults, x-isual disturbances. Progressive loss 
of vision occurred in 9, arrested growth in 5, and diabetes insipidus in 3 patients. This 
latter syndrome more commonly developed as a transitorj' sequel to operation. Frohlich’s 
syndrome (dystrophia adiposogenitalis) was not encountered. Various overt forms of 
hypothalamic disorders developed in less than one-third of the cases, usually in the 
advanced stage after unsuccessful surgery. Ocular and xusual field examinations were 
the most consistent in revealing abnormal physical findings. Xo laboratorj' findings were 
particularly helpful in diagnosis, and indications of anterior pituitarj' deficiency (de- 
pressed basal metabolic rate, reduced blood iodine level, and depressed urinary 17-ketos- 
teroid excretion) were more valuable in following the course of the disease than in 
establishing the diagnosis. Roentgenograms of the skull showed abnormalities in all of 
the patients: calcification above the sella turcica was present in 8, calcification in the 
sella in 2, evidence of increased intracranial pressure (separated sutures, convolutional 
atrophy, and erosion of clinoid processes) in 7 and enlargement and distortion of the 
sella turcica in 8. Significant retardation of bone age as estimated from ossification 
centers of the wrists was encountered in 5 cases. The diagnosis was made without diffi- 
culty in 10 of the patients. Surgical exposure of the cyst by transfrontal craniotomy 
with aspiration of contents and removal of as much as possible of the cyst wall was 
carried out on all of the cases. Of the series of 16 patients, 11 died from the late effect.' 
of the tumor or direct operative complications; and 5 survived, of which two are con- 
sidered to be “cures.” Three children were subjected to 4 craniotomies. The sexes were 
equally distributed in the groups of patients. Of 190 intracranial tumors verified at the 
Children’s Hospital from 1933 to 1945, 12 were craniopharyngiomas, an incidence of 6.3 
per cent in children under 15 years of age. In Cushing’s series of 2,000 verified intra- 
cranial tumors at all ages, the incidence was 4.6 per cent. The authors conclude that 
despite the rather discouraging results obtained by surgical treatm.ent, there is no other 
logical approach to the problem presented by craniopharj-ngioinas, although a critical 
appraisal must be made of roentgen therapy as an adjunct to surgery in the management 
of these tumors. — E.C.E., Jr. 


THYROID 

Foss, H. L., .4X0 H. jM, Klixger. Hv’perthxToidism without goiter. 
Pennsylvania M. J. 60: 591 (1947). 

The use of thiouracil, propj'lthiouracil and radioactive iodine i.' considered in detail. 
The authors point out that hyperthyroidism is encountered even when the thjToid is so 
small that it fails to constitute a goiter. Hence the condition m.ay not be recognized 
until after cardiovascular symptoms have developed when cure is difficult or impo^^ible. 
This inability to demonstrate the existence of a goiter is the chief obstacle to proper 
diagnosis and early therapy of these cases. The authors favor preoperative preparation 
of the patient followed by a bilateral thyroid resection . — 1 .li. 
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Giia^o, R. and E. De Robertis. Studies on thyroid stimulating hormone 
using tlie cytological method. I. Circulating thja-oid stimulating hormone 
in rats treated with thiourea. Rev. Soc. argent, de hiol. 22: 79-83 (1946). 

Tiie authors have invo.sti gated the amount of thyroid stimulating hormone (T.S.H.) 
in the blood of rats trc.ated witli tiiiourca. 20 animals were treated with thiourea, 1% 
in the drinking watei', for 13 or 13 days. An extract of their blood was injected into the 
heart of 10 guinea i)igsj each guinea }3ig received an amount of oxtr.act corresponding 
to 2 ml. of blood. 0 control guinea pigs received blood extract of non-treated rats. The 
thyroids of the guinea ])igs were examined 30 minutes after having received the injec- 
tion and the “cytological coefficient” of these thyroid glands was determined. This 
cytological coefficient ’ is based on the amount of colloid droplets present in the th 3 ''roid 
cells, after desiccation of the glands; according to the authors, it gives an index of the 
concentration of th^Toid .stimulating hormone in the blood nssnyed. With this technique 
it was found that the blood of the thiourea treated rats, contained an increased concen- 
tration of T.S.H. The increase was more marked in the blood of rats treated during 13 
daj’s than in those treated for IS daj's. The authors interpret their findings as a direct 
proof that treatment with thiourea produces an increase of circulating T.S.H. in rats. — 
J.R.M. 


Hertz, A., and A. Roberts. Radioactive iodine in the study of tlija-oid 
physiology, VII, The use of radioactive iodine therapy in Graves’ disease. 
IFesf. ./. Surg., 54: 474-486 (1946). 

Cure of thyrotoxicosis in S0% of a series of 29 patients given 5-25 milliciiries of 
radioactive iodine (I 130) followed b.y ordinary iodine for a period of two to four months 
is reported. — J.M. 


Higgins, G, M., and 0, R, Joneson. Effect of graded doses of thyroxin on 
experimental goiters, induced by promizole. Am. J. M. Sc. 212: 294 
(1946), 


Promizole, a sulfone shown to exert a favorable influence on e.xperimental tuberculo- 
sis, is likewise goitrogenic. The thsaoid hj'-perplasia observed in animals given promizole 
could not be prevented bj’ giving large amounts of iodine but was cotnpletel}^ controlled 
by giving thyroxin. Furthermore, the l^erplasia of the thyroid gland did not occur in 
animals, previously hypoplij'sectomized, when given the goitrogen. This report covers 
the results of a study undertaken to determine the amount of thjToxin necessary to- 
prevent the changes of the thyroid gland which promizole will induce in animals. The 
authors summarize their results and conclusions as follows. “1) The administration of 
d l-thyroxin, in amounts ranging from I to 10 pg. daily, to young rats during a period of 
28 daj^s while they were fed a diet containing the goitrogen, promizole, at a level of 
0 5<V did not inhibit the usual untoAvard effects which promizole normally exerts on the 
arowth appearance and appetite of immature animals. 2) As hitherto shown, promizole 
deuressed thyroid activity. In this experiment the average metabolic rate of animals 
aiven promizole in their diet for 2S daj^s was lowered 19.7% from that recorded for the 
normal control group. Two pg. of d, l-thyroxin daily increased the average rate 0.4% 
above that of the control group which received promizole alone, ivhile 4 pg. maintaine 
an average oxygen consumption equal to that recorded for the animals which did not 
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receive either thjToxin or promizole. 3) Promizole exerts a thjToid-stimulating influence 
through the pituitary gland, which, in this experiment, resulted in the development of 
goiters weighing more than 3 times the average weight of the thyroid gland in control 
animals. The administration of 1 pg. of d,l-thjTo.xin daily resulted in the development 
of goiters which were but .slightly less than twice the normal size, while 2 yg. daily re- 
sulted in maintaining thyroid glands of normal weights. 4) The heights of the thyroid 
acinar celts were maintained at normal or less than normal levels bj' giving 2 yg. of d,l- 
thjTOxin dailj'. Without any supplemental thjTOxin, the average acinar cell height was 
more than twice that of the normal gland, while 1 yg. of th 3 T 0 xin was adequate to main- 
tain an average cell height considerabh' less than twice that of the normal thjToid 
gland. 5) The changes obser^'ed in the colloid of thjToid acini which were induced bj' 
promizole were partially prevented b\' 1 yg. of thjTOxin per daj' and were completely 
nullified b\' giving 2 yg. daily. 6 ) Promizole appears to exert its goiter stimulating effect 
by preventing the S 3 'nthesis of th 3 'roxin b 3 ’ the th 3 Toid cell, thereb 3 ' permitting an in- 
creased elaboration of th 3 ’roid stimulating hormone b 3 ’ the anterior lobe. B 3 ' the admin- 
inistration of small amounts of th 3 Toxin daih' during the time the goitrogen was pro- 
\'ided, thereb 3 '’ maintaining adequate blood levels of th 3 'roxin, normal thyroid glands 
were maintained.” — E.C.R., Jr. 

Lahey, Frank H. Surgerj' of the thjToid gland. New England J. Med. 236: 
46 (1947). 

The paper is a re\new of Dr. Lahe3'’s thirt3' 3'ears experience nith the surger3' of the 
th3Toid gland. Some of the newer developments and the less-frequent complications of 
thyroid disease are discussed. After considering the difficulties ari-sing in pre-operative 
preparation of the patient with thiouracil, a plan using thiouracil followed b3' iodine is 
described which obtains the desirable effects of both drugs. Data are presented on the 
value of th3Toidectom3' in thyrocardiac disease. The problem of exophthalmos is con- 
sidered, and an operation for intractable exophthalmos invoKung orbital decompre.ssion 
is described. The complications of recurrent-ner\"e parah'sis and destruction of para- 
th3'roid glands are considered as well as the diagnosis and operative removal of intratho- 
racic goiters and carcinomas of the th3'roid gland. — L.T.S. 

Moschcowitz, E. Pathogenesis of cirrhosis of the liver occurring in 
patients with diffuse toxic goiter. Arch. Int. Med. 78: 497 (1946). 

This is a useful review of the subject, with a report on a total of 31 patients who 
died in the Mount Sinai Hospital between the 3'ears 1930 and 1944, from diffuse toxic 
goiter. In 10 of these cases a t3'pe of hepatic cirrhosis apparenth' pathognomonic of 
diffuse toxic goiter was found. The lesion is identical with that seen in chronic hepatic 
venous congestion and cardiac cirrhosis, but differs from the latter in that topographi- 
calK' it is not around the central veins but in the interlobar septums, often encroaching 
on the lobule itself. In the earU' phases the areas of fibrosis can be traced to the terminal 
ramifications of the hepatic arter3' as it passes into the interlobular vascular septums. 
This arter3' and its ramifications represent a significant factor of the equalization of 
intravascular pressures between the hepatic arter3' and the portal vein within the liver. 
Apparenth' the lesion results from the increased velocit3' of blood flow, an invariable 
accompaniment of, and almost peculiar to, this disease in the earh" phases. This altered 
circulation renders the maintenance of the normal pre.ssure relations between the 
hepatic arter\' and the portal vein difficult; eventualh' decompensation .arises, with rc- 
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suiting stasis in those areas, and the lesion begins as capillarj’- congestion. In time, just 
as in chronic venous congestion of central origin, capillary sclerosis results, with eventual 
fibrosis. Tlie cirrhosis is predominantly in the subcapsular zone of the liver. As in the or- 
dinary congestive liver, this is due to the re.sistance offered by the capsule of the liver. 
The cirrhosis arises only from the smaller .subdivisions of the portal spaces, because the 
interlobular branches of the hepatic artery arise only from such spaces. The cirrhosis 
bears a definite but not absolute relation to the duration of the malady. Nevertheless, 
this cirrhosis is sometinxes absent in persons who submit a history'’ of apparent long dura- 
tion of the disea.se. This may be accounted for by the observation that chronic venous 
congestion is an e.vceedingly common sequence of long-standing diffuse toxic goiter, even 
in patients without cirrhosis, and that this venous congestion neutralizes the increased 
velocity of blood flow. This contribution should be studied in its entiretj’’ to be fully 
apjireciatcd, — I ]i. 


Planck, E. H. A comparison of the effectiveness of radiation therapy and 
estrogenic substances in the management of hyperthyroidism. South. 
M. J. 55(10): 794-799 (1946). 

The treatment of hyperthyroidism not associated with clinical enlargement of the 
thyroid with estrogens and .v-ray was presented. Five milligrams of stilbestrol was ad- 
ministered intramuscularly once or twice weekly depending on the severity of the symp- 
toms. 1200-1G00 r wore administered in si.v divided doses over a period of three weeks to 
the patients who received x-ray therapj% A summary of the laborator}' findings of 8 
patients in each group, before and after treatment, showed that both x-ra.y and estrogenic 
therapy caused some improvement as evidenced b 3 ^ decreased tlpwid activity. Greater 
depression of th.vroid activit.v was attained in two patients given combined estrogen and 
irradiation therap.v. Massive doses of estrogens (no dose mentioned) given to an iodine- 
fast thj'roto.xic patient 12 da.vs before surgical intervention reduced the BMR from a 
plus S2 to a minus 32 and caused a corresponding decrease in pulse rate. No toxic ef- 
fects or changes in tiie female sex organs were observed after the adjninistration of 
estrogens. It is suggested that further observations on the use of estrogenic substances 
in the treatment of hypertlpToidism should be recorded so that an evaluation of this 
therapeutic measure could be made. — H.S.K. 


PuppEL, I. D., C. P. Leblond, Elsie Riley, and G. M. Curtis. The 
clinical significance of the functional behavior of adenomas of the 
thyroid gland. J. Lab. & Clin, Med. 51(4): 484-485 (1946). 

Radio-iodine fractionation studies of pathologic thjaoid tissue removed from seven 
patients indicated that the cells of all tj^pes of nodular or adenomatous thyroid tissue 
were functionally autonomous. They “consistently showed less avidity for iodine and 
produced less tRyroxine and diiodotyrosine than the groups of thyroid cells in the sur- 
rounding thyroid tissue.” T.J.McG. 


Reveno, W. S. Observations on the use of thiouracil, Ann. Int. Med. 26: 
' 822-831 (1946). 

From experience derived from the treatment of 70 patients witli thiouracil, the author 
1 foo rtnis- as follows: (1) Thiouracil is effective in both toxic adenoma and toxic 

“'‘er an average of si. weeks of adeninistrafion. 
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Previous administration of iodine retards the action somewhat. (2) Permanent remission 
occurs in 18% of cases after stopping the drug. The relapse rate is highest in patients 
treated less than 18-26 weeks. At present the optimal period of treatment from the 
standpoint of inducing permanent remission is not known. (3) Toxic reactions occur 
in 13% of cases. Agranulocytosis has an incidence of 2.5% and a mortality rate of 10 
to 12%. (4) Thiouracil is today the most effective agent for inducing remission in 
thyrotoxicosis and is extremely useful in the preparation of patients for thjToidectomy. 
Impressions with which many investigators maj' not agree are: (1) Thiouracil is a valu- 
able treatment for hyperthjToidism induced by overdosage n-ith thyroid substance and 
for acute thjToiditis. (2) Therapeutic tests with thiouracil are a valuable diagnostic aid 
in borderline hyperthjToidism. — J.M. 

Sexton, D. L. Thiouracil. Clinical evaluation following two and one-half 
years’ experience. South. M. J. 39(11) : 891-897 (1946). 

The author described his experiences with thiouracil in 44 patients, 36 of whom ex- 
hibited clinical hj'perthjToidism. Thiouracil in doses not exceeding 0.6 grams per daj’ 
resulted in improvement in 32 of the 36 hj'perthyroid patients. Seven of the 44 patients 
developed reactions, six necessitating discontinuance of the drug. Reactions encountered 
were leucopenia without agranulocytosis, jaundice, purpura and alopecia. Thiouracil was 
found to be more advantageous than iodine in preoperative preparation of the hj-per- 
thjToid patient since the effect of thiouracil was more lasting and the basal metabolic 
rate could be depressed below normal. Thiouracil, preoperativelj', also reduced the 
necessity of two-stage operations and the incidence of postoperative thjToid storms. 
There was no refractoriness to thiouracil therapy. In one of 4 patients ndth diabetes and 
hyperthyroidism the diabetes was controlled when the hyperthjToidism was suppressed. 
Two pregnant women receiving thiouracil were carried to term without any untoward 
effect on either the mother or the fetus. Although remissions after thiouracil therapj' 
have been reported the author advocated that further cases must be con.sidered before 
medical treatment of hj’perthjToidism with thiouracil can be substituted for the preva- 
lent operative procedures. — H.S.K. 

Wilkins, L., and W. Fleischmann. Effects of thjToid on creatine metabo- 
lism with a discussion of the mechanism of storage and excretion of 
creatine bodies. J. Clin. Invesligalion 8-5{Z) : 360-377 (1946). 

The authors have attempted a critical analj'sis of our knowledge of the relationship 
between the thjToid and creatine metabolism, adding observations of their own made 
in treated and untreated normal, hj'pogonadal, hj'perthjToid and hj’pothjToid subjects. 
The following facts were stressed. In relation to the normal, the creatine output is in- 
creased in hj'perthjToidism, and decreased in thjToid insufficiencj ; conditions arc ex- 
actlj* reversed in the case of creatinine. Therefore creatinine plus creatine remains prac- 
ticallj’ a constant as we pass in anj' given instance from overfunction to underfunction 
of the thjToid or vice versa. In rats, muscle creatine and phosphoereatine are decreased 
in hj'perthjToidism and increased in hj'pothjToidism, In thjTotoxic patients treated with 
iodine or tliiouracil, the rise in creatinine excretion is not as consistent as the fall in crea- 
tine output. The effects of the thjToid treatment of hj'pothjToidism fall into two phases. 
In the 6rst of the.^c, lasting about 30 daj's. total creatine plus total creatinine rises above 
the hj'pothjToid level. In the second period, the total excretion of these two substances 
is the same as prior to treatment, but the creatine excretion is increased with a con- 
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coinilant decrease in the creatinine. Tins increase in creatine vario.s to some extent with 
the amount of thyroid given, Tlie increase in creatine is attributed by the authors to a 
lo.ss of jnuscle creatine, and the decrease in creatinine to a decrease in the conversion 
of creatine to creatinine. Testosterone propionate causes a decrease in the excretion 
of creatine and creatinine, probably due to the fact that the body needs increased 
amounts of creatine under such steroid stimulus. The increased creatine and creatinine 
exercRion caused by meth.yltestosterone is believed to be due to the fact that this prep- 
aration in addition to increasing the need of the body for creatine also materially in- 
creases its formation, hollowing the withdrawal of therapy with either testosterone or 
methyl testosterone, there is a temporary increase in the release of creatine in both in- 
stances. Thyroid deficiency does not prevent, or in any other way apparently interfere, 
with the formation and increased output of creatine produced by methyl testosterone. 
However, when methyl testosterone is discontinued in patients with hypothyroidism, in- 
stead of a temporary incrca.se in the e.vcretion of creatine there is an immediate some- 
times rather rapid drop iji such excretion to the pretreatment level. This is apparently 
due to the fact thlit the hy])othyroid patient retains creatine more tenaciousl 3 ’’ than the 
normal individual. In the light of all the experimental and clinical data, the authors 
discu.ss the .synthesis of creatine, physiological factors such as age and nutritional state 
that influence its formation and excretion, and other questions in relation to tlyvroid and 
gonadal status as they affect and arc influenced by creatine metabolism. In contrast to 
the lability of creatine excretion, are the rclativelj’’ small changes in creatinine output 
in any given individual under a wide variety of conditions. In the opinion of the authors, 
'.'the creatinine output depends upon the total stores of creatine in the muscle which 
might be subject to variation rather than upon the muscle mass,” for in man.v instances, 
the change is greater than can be accounted for on the latter currently accepted theory. 
—TJIJfcG. 


WoLMAN, I. J. Basal metabolism in childhood: current progress. Am. J. 
M.Sc.211:7ZZ{lMQ). 

The author gives a critical review of the major contributions on the more controversial 
aspects of the subject, and the interpretations offered, as expressed in the medical litera- 
ture in the past 5 years. The subjects discussed include: definition, methods, observa- 
tions (sleep, is preliminary training of the subject necessary?, infants, children of pre- 
school age, childhood period, adolescence, diagnosis of hj’-pothyroidism, and influence of 
growth). He summarizes the review as follows. ''Many tables for the resting oxj^gen con- 
sumption of normal children have been gathered to serve for the eA’'aluation of the 
status of other individual children. These standards are e.xpressed customaril}'- in terms 
of units of age, or height, or weight, oi' surface area, or of several of these growth meas- 
ures in combination. Age is the least satisfactory as a direct basis of reference. Theie is 
no universal agreement as to whether height, or weight, or surface area, with or without 
reference to age, work out the best in actual practice. With children of average or normal 
body build any of the different types of standards seems to work well. But when the 
body build is atypical or distorted, as, for example, with obese children or dwarfs, the 
different standards give results which fail to conform one with another. The normal 
ranf^e for individual variation is greater in childhood than in adult life. One reason for 
tbis\»Dears to be the growth impulse, which stimulates the metabolism to an as yet un- 
^ degree. 0b4«sly, we must work out more fully the importance o growth, 

and of the thyroid gland, and of other controlling factors now only guessed at. Until then 



May, 19'f7 


ADRENAL 


3S3 


the physiologic significance of basal metabolism measurements in childhood must re- 
main obscure and of little clinical value in the presence of prominent de^nations from the 
patterns of most normal children.” — E.C.R., Jr. 

PARATHYROID 

Baker, B. L., akd J. H. Leek. The relationship of the parathyroid glands 
to the action of estrogen on bone. Am. J. Physiol. 1^7 : 522-526 (1946). 

Fiftj'-two female rats of the Long-Evans strain, ranging in age from 32-90 days at 
the start of the experiment, vrere studied. Alpha-estradiol dipropionate in peanut oil vras 
injected subcutaneouslj' on alternate days for 20 days at the rate of 250 micrograms per 
injection in intact and parathyroidectomized rats. Studies of the estrogen-treated ani- 
mals showed that "hyperossification" could be induced in the absence of the parathjToid 
glands. The authors concluded that even though the hypophysis is essential to this 
phenomenon, the parathyroids are unnecessary and, therefore, the secretion of a para- 
thyrotropic factor by the pituitary need not be postulated. — F.N.A. 

Norris, E. H. Anatomical evidence of prenatal function of the human 
parathyroid glands. Anal. Rec. 96: 129-142 (1946). 

From a study of the parathyroids of 139 embryos, fetuses and newborns, the author 
concluded that the parathyroids of the fetus function during intra-uterine life. This 
conclusion was based on the occurrence of five cell types in the fetal parathjToid dif- 
ferentiated on the basis of size and density of the cytoplasm, on the similarity of these 
cells to those of post-natal life, the individuality of the growth rate of the fetal para- 
thyroid gland, and on the early histological differentiation of this organ. No details 
were given of the techniques which were employed. — B.L.B. 

Rogers, H. M., F. R. Keating, Jr., C. G. Morlock, .■vnd W. W. B.arker. 
Primary hypertrophy and hj^ierplasia of the parathyroid glands a.sso- 
ciated -with duodenal ulcer. Arch. hit. Med.: 79: 307 (1947). 

In this patient, pronounced clear cell hyperplasia of the parathyroid glands and 
primary hyperparathj-roidism were associated with healed duodenal ulcer. The patient 
was a white male aged 68 years, first seen at the Mayo Clinic in 1919 when posterior 
gastroenterostomy was performed because of duodenal ulcer. Death on October 5, 1945, 
resulted from renal insufficiency secondary' to nephrocalcinosis. Peripheral gangrene 
had developed as a terminal event. The parathyroid glands weighed 47.56 Gm. Pan- 
creatic lithiasis and mild osteitis fibrosa cystica were also disclosed at necropsy. An 
unusual type of necrosis of arterial walls, u-ith intimal calcification, appeared responsiljle 
for gangrene of the peripheral parts. Gastrointestinal symptoms, which were pre.'umed 
during life to be due entirely to ulcer, appeared in retrospect to have been manifesta- 
tions of severe hyperparathyroidism. — l.B. 

ADRENAL 

Jaudon, j. C. Addison’s disease in children — (critical review), J. Pcdial. 
2S: 737 (1946). 

Tlic author has collected reports of 100 cases of .\ddison’s disease in children under 
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15 yoars of ago. llo li.st.^ 02 oases as proven, 23 as jjrobable and 15 as doubtful. A ease 
olas.silied as ])r()ven -satisfied the following criteria: “evidence either of characteristic 
blood eheuiieal eh.anges, obvious inij)rovenienl. following adeciualc therapy over a long 
period, or autojisy findings demonstrating inadequacy of adrenal cortical ti.ssuc.” Of 
these 02 proven cases the etiology was tuberculosis in 53 (80.9 j)er cent.) with bilateral 
involvement in 50, alrojiliy of both glands without evidence of tubcrculo.sis in 5 (8 per 
cent.), and adrenal cortical hy])erplasia with macrogenitosomia in 3 (4.8 per cent.). 
Six cases were still alive at the time of the rcj)ort, and in two of these Addison’s disease 
was thought to result from tuberculosis, in two etthers from adrenal cortical atrophy, 
and in the others from adrenal cortical hyj)erpl!isia. The age at the onset of .syjnptojns 


was under 2 years in 3 (4.9 imr cent.), from 2 to 5 years in 3 (4.9 per cent.), from 5 
lo 10 years in 7 (11.5 per cent.), and from 10 to 15 years in 48 (78.7 per cent.). The 
youngest child on record developed .symptoms at 8 days of age and was diagnosed at 3 
weeks of age; this jiatient is still alive and doing well on desoxycorticosterone in propylene 
glycol (3 drops five to six times a day sublingually). The first case below 15 j*ears of age 
w;is reported by Ogle in 1850, seven .vears after Addison’s original description. It is 
concluded that Addison’s tliscasc should be considered to be a clinical and not a patho- 
logical cut ity which includes any })rocess which directly or indirectly destroys the adrenal 
cortex suflicicntly to produce the .signs and .sym])toms described by Addison. The diag- 
nosis is rendered diflicult in some cases by the ju'esence of hyperplasia of the androgenic 
zone of the adrenal cortex. Thcra])y in children with Addison’s disease is mentioned 


briefly.— E.r./A, Jr. 


OVARIES 

Bourne, Aleck. Endocrine.s in g.ynecology, Brii. M. J., 1: 79 (1947). 

The author discusses tiic difficulties in the clinical use of Jiormones associated with the 
female gonadal cycle, limphasis is laid on the need for more carefully controlled clinical 
research and the need for better assay methods for blood and urine. Quantitative 
studies on the relations between emotional state and secretion of the pituitary hormone 
as well as the relation of nutrition to endocrine activity were suggested. L.T.S. 

Farris, E. J. The time of ovulation in the monkey. Anat. Rec. 95: 337-345 
(1946). 

The injection of post-ovulatory urine of women and monkeys into immature rats 
has been found to cause a hyperemia of the ovaries. In seven monkeys in winch the 
test was positive for five successive daj^s, ovulation was confinned by laparotomy; in four 
monkeys in which the test was negative, absence of o^mlation was demonstrated by 
laparotomy or bimanual examination. B.L.B. 
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F or MANY 3 "ears it seemed reasonable, when a patient presented n 
tardation of growth and lack of genital development, to accept thes 
two phenomena as being due to a primary hj-pophyseal lesion, proGde 
that cretinism, severe disorders of nutrition and other conditions with gei 
eral impairment could be excluded. 

The knowledge gained concerning the relations between the anterior p 
tuitarj" gland and the gonads, and particularly the investigations of th 
hormones of these glands in the urine, have made possible a better undei 
standing and explanation of .several of these sjTidromes. Worth 3 ' of mentio 
in this respect are the initial discoveries made b 3 ' Zondek, and Smith an 
Engle, .showing definite^" the h 3 'poph 3 ’seal-gonadal relations. Sub-sequenth 
as a re.sult of the-se investigations, biological tests have appeared whic 
allowed the identification and measure of certain h 3 ’poph 3 ’seal hormone 
and illustrated man 3 ' concepts of the ph 3 ’.siopatholog 3 * of the.=e condition; 
Based mainh' on the application of these biological tests, two groups c 
American investigators, Varne 3 ' and his collaborators (1942) (33) and A: 
bright and his co-workers (1942) (1) established the clinical and hormone 
characteristics of a new S3-ndrome and published variou.s ob.=ervations o 
this .subject. The former authors called it ‘‘A.ssociation of .short stature 
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rctnrdca soxunl dcvolopnicnt nnd high nriiinry gonadotropin titers 
women, ’ Ihe la(<cr “A syndrome eharactcrizcd liy primary ovarian ins 
tieicney and deereased stature. A report of U eases with'a digression ... 
hormonal eontrol of axillary and pubic hair.” Later, more cases, with ovar- 
ian biojisios, were presented by Wilkins and Fleischmann (1044) (.34-35), 
43iosc iin'osli'gators called this condition "ovarian agenesis.” 

J he obsci vat ion of various jiaticnts, wliose clinical histories will be pre- 
sented in this paper, lias allowed us to prove t hat, t heir symptoms and signs 
])aral!el the characteristics of this new .syndrome. 

'idle biopsies obtained from six of these patients .sliowed onl 3 ^ the ex'ist- 
ence of rudiment aiy ovarian structures, and in none of the histological 
preparations was it possible to demonstrate difrerentiated elements char- 
acterizing the ovaiy. In all of the paticiiLs, the sexual characteristics 
sliowed evidence of estrogenic insufTiciency, and repeated determinations 
of the gonadotropins in the urine gave titers higher than the normal range. 

Since this S 3 mdrome has an anatomical basis it is highl 3 '’ improbable that 
surgeons and pathologists have overlooked it. Thus, before 1942, there ap- 
jieared in the literature isolated observations on cases which undoubted^" 
corresponded to the syndrome of rudimentaiy ovary, since the 3 ’’ showed 
considerable alterations in the sexual organs as proved b 3 ’^ laparotomies 
and necropsies. 

Nevertheless, these publications ccrtainl 3 ’’ do not diminish the merits of 
the work of Varne 3 L Albright and their respective co-workers, since these 
investigators were the first to explain these cases by means of biological 
tests, indispensable in our opinion, to verify the diagnosis. These authors 
have classified with a clinical approach a group of patients, suffering from 
obvious endocrine disturbances, and set up the basis for their treatment. 
It may be added that this new clinical picture has helped to understand 
and apply to human beings a great part of the knowledge gained in experi- 
mental endocrine ph 3 ^siology. 

The observations previous to 1942 which, we might sa 3 L correspond to 
the anatomical period of the syndrome, may be divided into two groups: 


a) Those gained at necropsies. 

b) Those obtained at laparotomies. 

Table 1 contains a summary of the bibliographic indications together 
with the diagnostic elements of both groups. It concerns twenty observa- 
tions that appeared between 1912 and 1941, thirteen of which correspond 
to the necropsy group and seven to the group of biopsies. 

This series of cases belongs to the period during which each author re- 
ported the result of his experience on a merely anatomical basis. It was not 
until later, as has already been mentioned, that publications appeared 
which no longer dealt with scattered cases but with series of cases which 
























may I70 hichulod in Mio new syndrome for anaiomie.'d, pliy.siopaihological 
and elijiic.al reasons. 

^ Review of tlic literalnre and careful sludy of Mie results of the observa- 
tions jicimilf Us (,o desc.rihe tlic auatomi(;al, biological and clinical inanifes- 
l.ation of Mie '‘Rudimentary Ovary” .syndrome, as follows; 

a) J he jialienls are generally of .short stalure of moderate degree. 

b) Primary amenorrhea is present. 

c) The breasts have Tint, dcvelopefl, the e.vteiaial genitalia liavc an in- 
fantile appearance, and the utei-us is hypoplastic. 

(1) rhe pubic and axillaiy hair is almost always diminished and .some- 
times ab.sent . 

c) i he anatomical study, of the ovaiy .shows its riidimcntaiy condition. 

f) The liypophy.seal gonadoti’opins ai'o alwa.ys inci'oased in the urine. 

g) The estrogens in the urine .show subnormal titci-s. 

h) The neutral 17-kctostei*oid.s of the urine ai’c dimini.shcd, 

i) The vaginal smcai's ai-c of the atrophic type. 

j) 'idici’c arc the following altciaitions in the .skeletal s^'stem; 

1) dehi}'’ in aging of bone, 

2) difi'usc osteoporosis, 

3) vertebral chondrodysti’opliia. 

k) Congenital anomalies have been mentioned in certain ca.ses: webbing 
of the neck, cubitus valgus, .syndact3dism, coai’ctation of the aorta, etc. 

In order to establish the clinical diagno.sis of this syndrome, it is neces- 
.sary to find the following combination of .s^unptoms: primaiy amenorrhea, 
inci'case in urinaiy h3'^poph3'.seal gonadoti-opins and the pi’esence of the 
other manifestations produced b3'- esti-ogenic insufficiency. 

The diagnosis becomes indubitable Avhen the histological stiid3'' discloses 
the existence of rudimentaiy ovaries. Yet Ave Tnust admit that this histo- 
logical finding is not essential and that it is possible to reach the same • 
result b3'' means of the clinical elements and the biological tests mentioned 
aboA^e. 

MATERIAL AND METHOD 


The h3'^pophyseal follicle-stimulating-honnone (F.S.H.) in the urine Avas 
measured by Zondek’s method AAoth the modifications introduced by Al- 
bright and his co-AAmrkers (1943) (13). In order to determine the titeis of 
the F.S.H., one of its biological properties Avas used, the poAver to increase 
the Aveight of the uterus of the prepuberal female mouse folloAving estrogen 
liberation from its OAvn ovary. With this method the F.S.H. titers Avere 
established corresponding to those of normal Avomen as well as the increases 
and decreases obserA''ed in different conditions. It has been settled that 
normal adult AAmmen haA^e more than 6 mouse units and less than 96 mouse 
units in the urine per 24 hours. 
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The urinary estrogens were measured according to D ’Amour and Gus- 
tavson’s method (1930) (7). It is considered that the urine excreted in 24 
hours by normal adult women contains from 30 to 160 i.tr. 

Tor the determination of the neutral 17-ketosteroids in the urine Zim- 
mermann’s method (1936) (36) was employed with the modifications intro- 
duced Callow and his co-workers (1939) (4). The values indicated 
correspond always to the urine per 24 hours. Twelve to eighteen mg. are 
considered to be normal values for the adult woman in this period of time. 

In order to perform the insulin tolerance test, the instructions given by 
Reifenstein (1944) (23) were followed. One tenth unit of regular insulin 
per kilogram of ideal weight was administered and samples of the blood 
were taken while fasting and 20, 30, 4.5, 60, 90 and 120 minutes after the 
injection. 

The clinical histories of eight patients are presented; only the interesting 
features and the biological findings considered to be of value for the char- 
acterization of the sjTidrome under discussion are reported. 

Case 1. — T.R., 19 years of age, was transferred to us by a phy.sician because of lack 
of menstruation and insufficient development of her secondary sexual characteristics. 
The physical growth had been normal, and it had never been noted that she was short, 
as compared with other girls of the same age. Vlien she was 14, scanty pubic hair ap- 
peared but no axillar}' hair was noted. The breasts remained infantile. At that time the 
patient’s personality altered, she became irritable; abnormal and involuntary move- 
ments of the muscles of the face appeared, and she had some difficulty in picking up 
objects. These disorders, which at the beginning had been noticed only once a day and 
which were of short duration, increased in intensity and occurred several times a day, 
obliging her to stay in bed for three months (Sydenham’s chorea?). Treated with in- 
jections, the composition of which she does not know, she improved gradually until the 
trouble disappeared almost completely. 

Born at full term, she had been breast fed by her mother. She began talking at the 
usual age. She did not remember being ill during her childhood. At the age of 7, she 
fell from a 3-meter height and was unconscious for several hours. She entered school at 
the age of 6, and went on for two years, showing some difficulty in retaining what she 
had learned. 

She did not suffer from physical or psychical asthenia, nor from impairment of vision. 
-4t the age of IS, she was treated with injectable medicines and after a few months’ 
treatment, a slight and painless bloody discharge from the vagina was observed which 
lasted only two days. 

Her father, a chronic alcoholic, suffers from pulmonarj- T.B.C. She has 7 brothers 
and 7 sister.s, all of them apparently healthy. The sisters show normal development. 

Phy.sic.\i. E.\.\mi\.\tiox: Height IOC cm., span ICG cm.; weight 5.5 kg. IVell nourished 
girl. 

Pilous system; Lack of axillary hair; mons veneris: hair very scanty, forming a thin 
stripe. 

Bone system: Cubitus valgus on the left. Increased pronation of the feet. Partial 
syndactylism of two toes of the right foot. 
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Alaimniiry glands: Lack of glandular tissue; %'cry scanty fatty tissue; infantile nipples 
and areolae (Fig, 1). 

Circulatory .system: Normal; blood j)res.surc J]0/70. 

Genitalia: Jryj)o])las(ic vulva; labia minora and clitoris small. Hymen preserved. 
I’erincum c.vcavated. Vaginal di.scbarge of an alkaline reaction. Rectal e.xamination: 
long vagina at the end of vbicli a small slump the size of a thimble is felt, corresponding 
to a very slightly dcvelojied uterus. The ovjirics arc not felt. 

Roentgenograms revealed accentuated carpal ostcoporo.sis; normal .sj)inc; small sella 



Fig, 1. Case 1. — T. R., 19 j’-ears of age, height IGG cm. 

turcica; epiphyses of the cubitus, metacarpal bones and knees not united, i.e,, persistent 
conjugation cartilages (Fig. 2 & Fig. 3). 

Laboratory Data: Hypophj^seal follicle-stimulating-hormone (F.S.H.) 

Nov, 10, 1945, positive for 9G mouse units in the urine per 24 hours. 

Nov. 27, 1945, positive for 9G mouse units in the urine per 24 hours. 

Novi 30, 1945, positive for 96 mouse units in the urine per 24 hours. 

Aschheim-Zondek test in rats: negative. 

17 -ketosteroids; Nov. 1945: 7.2 and 12 mg. in the urine per 24 hours. 
17-ketosteroids and alarm-reaction for surgical intervention: 

Before the operation: 7.2 mg. , j c n - 

After the operation: first day, 14.9 jng.; second day, 12 mg.; fourth day, 5,9 mg. 
17-ketosteroids and administration of chorionic gonadotropins: 

Before: 12 mg. 
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After receiving injections of 1,000 rat units per day for five days: 15.2 mg. 

Blood cell count: normal. — Blood urea: 32 mg. per cent. 

Cholesterol: 131 mg. per cent; 200 mg. per cent; 156 mg. per cent (in three successive 
blood tests). 

Wassermann and Kahn: negative. 



Fig. 2. Case 1. — T. R., 19 years of age. Persistence of the conjugation cartilages in the 
epiphyses of the cubitus and radius, in tlie metacarpal bones and phalanges. Delay in 
bone age and osteoporosis of the carpus bones. 

Urine: Density: 1.025; acid reaction. Absence of pathological elements. 

Renal concentration test: Highest density: 1.0.32 
Robinson, Power and Kepler test: negative. 

Carbohydrate metabolism; Eston-Rose test: fasting C4 mg. per cent; after .30 min. 

95 mg. per cent; after CO min. 103 mg. per cent. 

Insulin tolerance curve; fasting 99 mg. per cent; 20 min. 52 mg. per cent; 30 min. 
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])ci cent; J20 niui. f)!) nig. jior cent, ^ 

Vngina! smears: Alrojiliic. 

Ouuian ]''ujvnu.s and Visual Fiuim: nonnal. 



Pig. S. The same patient as in Fig. 2. Persistence of the conjugation 
cartilages and osteoporosis. 

V.AGINOSCOPY: pink mucous membrane with whitish secretion. Cervix with a smooth 
mucous membrane, external orifice very small and round. • 

Surgical Intervention; The patient underwent operation for chronic appendicitis, 
during which it was noted that the uterus was composed of a thickening of muscle tissue, 
the size of the fleshy tip of tlie fore-finger; the tubes were tliin and increased in length; 
the ovaries consisted of two whitish cords, the same calibre as the tubes. A right ovariec- 
tomy was undertaken. 
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Histological Exajiixatiox: Specific elements of the ovarj' are not found: only in 
the cortical region a stroma is noted, ovarian in appearance, but fibrous, such as maj- be 
observed on the senile involutive ovaries. A few small ducts are seen to ha%-e a cuboidal 
epithelium, which has nothing to do with the elements peculiar to the ovarj- and which 
corresponds perhaps to celomic inclusions (Fig. 4). 

Histological Diagnosis: Rudimentarj' ovarj*. 

Surnmaru of Case L — Normal growth, bone age retarded, primarj* amenorrhea, in- 
fantile mammarj* glands, pubic hair verj* scanty, axillarj* hair had never developed, 
hj'poplastic vulva, infantile uterus, vaginal smears without estrogenic response, 17- 



Fig. 4. Section of ovarian ti.ssue (Case Xo. I, T. R.). Specific elements are not ob- 
served. In the cortical zone stroma of ovarian appearance of the senile involutive tj-pe. 


ketosteroids dimini.shed, urinary gonadotropins (F.S.H.) increased on several determi- 
nations. Syndactylism of the toe.s, cubitus valgus. The biopsy disclosed absence of the 
characteristic elements of the ovary. 

Case 2. — L.T.R., IS years of age, was first seen in November, 194.5, becau.=e of lack 
of sexual development and retardation of growth. 

During the school age, she had alwaj's been one of the smallest girls, and thouch she 
grew later on, her body height had always been shorter than that of her school friends of 
the same age. Her parents and uncles are of rather tall stature. 

Only daughter; horn at full term; fed -mTh artificial lactation; began walking at the 
age of 20 months and talking with some delaj*. She had measles at the age of 10. and 
epidemic parotitis when she was 9. At the age of 14. she noted the appearance of thin 
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J)iibic inul nxilljiry Jinir, hut vory scnnly. At the timo, a .slight increase in the size 
of the I)reas(s was noted. Until tlie jwe.scnt time there have been ncitlier mcn.strnal 
eyelo.s nor Ijloody genital di.seliarge.s. .Slie docs not cowpluin of “hot /lashc.s”; she has 
neither visual disorders nor l\eadaches. She is not nervous and her psyche is normal, 
thoijgh rather infantile. She doe.s not .sn/Ter from physical or j)svchic asthenia. She had 
received no treatir.ent before she came (o the hospital. 

riiY.sicwL Ex.\.min-atiox: Height M5 cm.; .span 152 cm.; weight 40 kg. She is fairly 
well nourished. Her facial aj)i)Oaranee is that of a much older ])crson (Fig. 5). 



Fig. 5. Case 2, valient L. T, R. Shows the accentuated cubitus valgus, 
just as described bj*^ Turner. 


Pilous system : On the sldn of the shoulder and arms the hair is abundant. The a.xillae 
show scanty hair; a small amount of pubic hair with feminine distribution is noted. 

Skeleton: Cubitus valgus, more accentuated on the right side; scoliosis and sligit 
vertebral lordosis; the 6th and 7th dorsal vertebrae are depressed and painful on pres- 
sure. Pes cavus at rest. Left foot in marked pronation. Articular lassitude. ^ 

Alammary glands: Lack of glandular tissue, very little fatty tissue, areolae and nip- 
ples infantile. . , . • i.i 

Genitalia: Vulva and labia majora hj-'pctrophic with scanty hair reaching tie p 
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neum. Abundant vaginal discharge, labia minora deficienth' developed, except for the 
portion near the prepuce of the clitoris. Clitoris of a larger size than normal. HjTr.en 
preserved. A small nodule corresponding to a very hj-poplastic uterus is felt per rectum. 

Vaginoscopy: (done vrith the urethroscope): Pink mucous membrane, small cer^dx 
■with a smooth mucous membrane, adolescent tj-pe. 

Roentgenograms revealed accentuated chondrodystrophia of the dorsal vertebrae, 
epiphyses not united with the vertebrae; sella turcica normal; the skull with the diplos 
very thin, and non fusion of epiphyses in the wrists and shoulders. Vertebral and iliac 
osteoporosis. Osseous development: less than 18 years (Fig. 6-7). 



Fig. 6. Case Ko. 2. — L. T. R., IS years of age. Delay in bone age. 


Labor.wory D.vt.a: Hypophyseal follicle-stimulating-hormone (F.S.H.) 

Nov. 27, 1945, positive for 96 mouse units in the urine per 24 hours. 

March 12, 1946, positive for 96 mouse units in the urine per 24 hours. 
Aschheim-Zondek test: negative. 

17-ketosteroids: April 17, 1946, 24.1 mg.; second sample 28 mg.. May 8, 1946, 1G.3 
mg.; May 13, 1946, 16.9 mg. 

Frinary estrogens: negative for 24 i.c. (2 rat units) in the urine per 24 hours. 

Blood cell count: normal. — Blood chole.=terol: 153 nrg. per cent. 

Blood urea: 25 mg. per cent. — \Vasscrniann and Kahn Tests: negative. 

Urinary creatine'; 219 mg. per 24 hours. 


' The creatine and creatinine values refer in all patients to 24 hour samples. 
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Crcnihiinc: Sf) iiif!;. CnviJijiinf; JikIc.v: 23.2. 

C!irl)oliy(ir;i(o inoliilmliVm ; lO.vfon-IJo.'^o fn.slinf^ I Hi ihk. por wMit; jiftcr 30 min. 

]2() nig. ])or cont; jiffnr 00 inin. M7 nig. per cent.. 

Jn.Milin JoJor.'inrc eiirve; fnsH'ng 08 nig. iier eenf.; nHer 20 min. .5-]; after .30 min. 46; 
after 4') min. 00; after 00 min. S.3; after 00 min .SO; after 120 min. 72 mg. per cent. 



Fig. 7. The same patient as in Fig. G. Accentuated cJiondrod.ystropJiia of tJie 
dorsal vertebrae. Vertebral epiphyses not united. 

Basal metabolic rate: +41 and +2S pei'cent in two determinations. 

Urine: Alkaline reaction. Density: 1.012. Abundant urobilin and microorganisms. 
Test for highest renal concentration: density 1.027. 

Robinson, Power and Kepler Test: negative. 

Vaginal smears: atrophic. 

Ocular Fundus: normal. Campimetiy: narrowing of the visual fields. 

Surgical Intervention: Laparotomy with Pfannenstiel’s incision. Broad ligaments 
very thin; very small uterus (4-5 cm. long). At the sites corresponding to the ovaries two 
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cords of -whitish color are noted, J cm. in diameter. The right adnexa is removed for 
biopsy. 

Histologt; medullary (Dr. Colillas): What should be the ovary is a rudimentarj' 
cortex and a medullary' zone very rich in vessels. On the border of a section of the tube, 
a small conglomerate of cells is noted, possibly' an inclusion of aberrant cells of the adrenal 
cortex. Tube hy'poplastic. Mullerian and Wolffian residues and a nerve rim surroun- 
ded by' a cover of sy'mpathetic cells are seen. Lack of differentiated elements of the 
ovarian parenchyma (Fig. 8). 

Histologic.^l Diagnosis: Rudimentary' ovary'. Adrenal inclusions. 


Fig. 8. Biopsy' of Case 2 (L. 2I>;>^.); Cell conglomerate of the aberrant adrenal 
cell type. Differentiated elements of the ovary are not noted. 


Siimmary of Case 2 . — Growth moderately diminished; proportions of the skeleton 
similar to those in eunuchoidism; bone age delayed; primary' amenorrhea. Mammary' 
glands infantile; pubic and axillary' hair diminished; \'ulva hyiioplastic; uterus infantile; 
vaginal smears atrophic; urinary gonadotropins increased above normal. 17-ketostoroids 
increased (patient suffers from a discrete hirsutism); the insulin tolemnce curve sbow.s 
the reaction to hypoglycemia somewhat diminished; creatine in urine increased. Cubitus 
valgus; concentric narrowing of the visual fields. Rudiirentary ovaries corrobonited by 
the study of the biopsy. 

Case S. — R. L., 20 years of age. was first seen in December, 101.5, on account of her 
short stature and because she had never liad menstnial periods nor genital bloody dis- 
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dinr^cs. She iiifnrnuHl \is tlial until the :igc of Li, she was steadily growing, but that she 
had always been one of the smallest among the jmpils of her school-year. At fourteen she 
had slojiiM'd growing. B'hen she was 1 f), scanty jmbic and axillary hair a])])earcd, without 
develojuiient of the irammary glands until the age of JO. At that .ago a .slight increa.se in 
size had been noted. Since October, lOl.o, .she felt occ.a.sional “liot flashe.s.” Sometimes 
headaches, no visual disorders. 

Born at full term, .she began talking .at the usual age, but walking Avas delayed. From 
the second to the ninth year she suflercd from diarrheal crises with several daily evacuJi- 
tions, which disa])i)cared at the age of JO. During her infancy, measles and roseola. She 
went to school until she was 12; at that time she finished the sixth grade, having been 
a rather bad ])upil. She has always been .strong, wilhout fecling phy.sical or psychical 
fatigue. 



The parents are healthy, short in stature. A brother, aged 22, is normal and of average 

^^^^for five months during the past five years she Jiad been treated Avith thyroid prepara- 
tions and thereafter Avith 30 injections of liypophyseal extract. Two years ago, an hypo- 
physeal implantation had been performed. These treatments did not cause any ap- 
preciable improvement. 

Physical Examination: Height 135 cm.; sp.an 140 cm.; Aveight 46 kg. Fairly Avell 
nourished. Strength preserved (Fig. 9). 
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Pilous system: Discrete hj^pertrichosis on the forearms. Lack of axillarj' hair; the 
pubic hair is considerably diminished. 

Jtlammary glands: There is no development of glandular tissue, the nipples are in- 
fantile, -with abundant fatty tissue. 

Blood pressure (Baum.anometer) 138/78. Distribution of the fatty tissue particularly 
on the girdle area and anterior mall of the abdomen. 

Skeleton: Pes ca\'us corrected simply by standing. Feet shorn bilateral pronation, 
more pronounced on the left side. Articular lassitude increased in the superior and in- 
ferior members. 

Genitalia: Vulva hypoplastic, hymen preserved, some alkaline discharge. A small 
stump is noted by rectum mhich seems to correspond to a very hypoplastic uterus. 
Vaginoscopy: Pink vaginal mucous membrane; very small cer^-ix. 

Anterior and lateral roentgenograms of the spine showed discrete chondrodystrophia 
of the dorsal vertebrae. Persistence of the conjugation cartilages of the phalanges and 
inferior extremity of the cubitus and radius; sella turcica normal. Very discrete osteo- 
poro.sis. Bone age: less than 19 years. 

L.^boratoky D.ata: Hj'pophyseal follicle-stim.ulating-hormone (F.S.H.): 

Nov. 18, 1945, positive for 96 mouse units in the urine per 24 hours. 

Dec. IS, 1945, positive for 96 mouse units in the urine per 24 hours. 

April 4, 1945, positive for 96 mouse units in the urine per 24 hours. 

Aschheim-Zondek Test: negative. 

17-kestosteroids: Dec. 1945: 9 mg. in the urine, per 24 hours; May S, 1946: 8 mg. in 
the urine, per 24 hours. 

17-ketosteroids and alarm-reaction for surgical intervention: 

Before the operation: 8.9 mg. 

After the operation: first day 9.2 mg.; second day 14.6 mg.; third day 13.9 mg.; fourth 
day 5.5 mg. 

Urinary estrogens: negative for 24 i.tr. in the urine per 24 hours. 

Blood cell count: nomml. — Cholesterol: 153 mg. per cent. 

Urea: 27 mg. per cent. — Renal concentration test: 1.032. 

Creatine in urine: 400 mg. per 24 hours. 

Creatine -fcreatinine: 560 mg. per 24 hours. 

Creatinine coefficient: 11.4. 

IVassermann and Kahn: negative. — ^Urine examination: density 1.020 normal. 
Carbohydrate metabolism: Exton-Rose te.st: in fasting 98 mg. per cent; after 30 
min. 115 mg. per cent; after 00 min. 120 mg. per cent. 

Insulin tolerance curve: Fasting 94 mg. per cent; after 20 min. 53; after 30 min. 
71; after 45 min. 56; after 60 min. 58; after 90 min. 74; after 120 min. 02 mg. per 
cent. 

Vaginal smears: Atrophic on several e.xaminations. 

OcuL.AR Fukdcs: normal. Usual fields concentrically narrowed. 

SuRGic.Ai, Inteuvextios; Pfanncnstiel laparotomy; broad ligaments very thin, 
nearly transparent. The uterus has the form of an hour-glass, 4-41 cm. long; the round 
ligaments arc scarcely visible; the tubes are large but very thin with very small pavilion^. 
Beneath the pa\-iiions some whitish cords are noted, 1 cm. thick, corrc.-ponding to the 
ovaries. The right adnexa is removed. .\n appendectomy is performed. 

Hestolooic-vl Ex.^mix.ation: (Dr. Colillas): Some celomic cy.vts are observed within 
a fibrous stroma. In these cysl.s the theca layer is not visible. In several zones sjiecific 
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stroinn, soniewimt fii)roKc:d, are ()i)Kcrve(I. Ovarian folliclo.s are not noticed. Tubes of 
essentially normal a])])carance and congestion of their walls. 

riiSTOLOGic.vn Diagnosis: Biidimcnlary ovary, 

Sumviari/ of Case S. Accentuated decrease in slaturc with jiroportions of the skeleton 
similar to those of eunuchoidism; jirimary amenorrhea; lack of mammary glands; scanty 
jnihic and a.villary hair; hyjiojilastic inilva; infantile uterus; atrojiliic vaginal smears; 
urinary gonadotrojiins increased on repeated determinations; 17-ketostcroids diminished; 
vertebral chondrodystrophia and diffuse osteoporosis; creatine in the urine increased; 
creatinine, coeflicient diminished; the insulin tolerance curve shows that the reaction to 
hypoglycemia is also diminished; (here are no congenital malformations; ocular fundus 
normal; concentric narrowing of the visual fields. The histological study discloses the 
absence of the characteristic elements of the ovary. 


Case Jf. 7f. I ., 14 years of age, came to our Service having noticed that she had 
stopped growing during the last ,S years and that her sexual development was abnormal. 

Since childhood, her stature has been shorter than that of her companions of the same 
age, and she occuiiicd always the first place among the girls of her school-year. She 
passed regularly through the iirimary school and followed as a good pupil the superior 
cour.se of the Commercial School. At the age of 1.3, pubic and axillary hair of scanty 
quantity ajijieared. Never has she had menstruations; her mammary glands developed 
ver^” little. A year ago hot flashes a]5j)eared in an irregular manner, two or three times a 
day. 

Born normally at full term, walking and talking occurred at the normal age. At the 
age of 10, she had diphtheria with subsequent paraly.sis of the soft ])alate. Her father is 
healthy, ISO cm. tall; her mother, 102 cm. 

The patient was treated in 10-14 with h^qioph.v.scal extract, I cc. three times a week lor 
2:J- months. At the same time, estrogen containing pomades were ajiplied to the breasts. 
An increase in their volume and pigmentation of the nipples were noted with this 
treatment. 

In April, 1945, she was treated with hypophyseal and adrenal extraets for one month. 
She believes that in the last year she has grown two centimeters. 


Physical Examination: Height 140 cm.; span 142 cm.; weight 47.2 kg. Fairlj'- well 
nourished. Facial appearance according to her age. Slight obesity of the anterior ivall of 
the abdomen (Fig. 10). 

Pilous system: The axillary hair is very scantv. The pubic h.air is actually developed 
as a result of the administration of estrogens. 

Skeleton; Veiy exaggerated bilateral cubitus valgus. 

Mammary glands: in both breasts glandular tissue of the size of a nut is felt (ivhich 
has appeared after the local application of estrogen-containing pomades). Nipples and 


areolae very pigmented. 

Circulate ly sj^stem; Arterial pressure 125/7S (Baumanoineter). 

Genitalia; External genitalia hypoplastic, more accentuated on the labia minora; 
clitoris with normal prepuce. There is no discharge; alkaline vaginal secretion; hymen 
preserved. No uterus is felt per rectum, and on its anatomical site only a small cord is 

encountered. , j . i • mi 

Roentgenography revealed generalized osteoporosis but no chondrod3^strop/iia. me 

rest of the ilium was not united. Bone age corresponded to that of an IS year old. 
Laboratory Data: H 3 '-poplyseal follicle-stimulating-hormone (F.S.H.): 
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Nov., 1945, positive for 96 mouse units in the urine per 24 hours. 

Dec., 1945, positive for 96 mouse units in the urine per 24 hours. 

17-ketosteroids; 6 mg. in the urine per 24 hours. — ^Another determination; 6.5 mg. in 
the urine per 24 hours. 

Postoperative alarm-reaction and 17-ketosteroids: 

Before the operation: 5.9 mg. 

After the operation: first day, 16.2 mg.; second day, IS.Smg.; third day, 16 mg.; fourth day, 
9.4 mg.; fifth day, 4.5 mg. 


Fig. 10. Case 4, patient R. V. Height 14li cm. 



17-ketostcroids and administration of cliorionic gonadotropins; 

Before tlie administration: 6.5 mg. per 24 hours. 

-\ftor the injection of 1,000 rat units of chorionic gonadotropins cacli day for 5 days; 
17.1 mg. 

Blood cell count: red cells 4,010,000; white cells 9,S00; hemoglobin 74Sc- 
IVasscrirann and Kahn reactions: negative. 

Carbohydrate metabolism; Fasting glycemia; 103 mg. per cent. 

Vaginal smears; .\trophic. 

SuRGic.M, Intt;rvi;ntio.v: .A. laparatomy was perfonned disclo-ing a small uteru'. .3 
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cm. loiiK 1111(1 2 cm. wide; nidimcnOiry round Hfjnmcnts; very smiill tuiies juul piivilioiiK; 
ni the .site coiTC.sixmdin;^ to the ovaries, two very thin whitish cords were noted. A piece 
from the left side was removed. 


HisToi.fjcK’Ai. Ex.\min.\ti()N': (Dr. Colilias): The ajijien ranee of tlie stroma rcseinl)lc.s» 
])articularly in certain zones, that of the ovary. A series of inclusions of the epithelial or 
mesothelial type were observed; some adopted jisendo/rlandular and (;analicnlar arrange- 
ments, others jircscnted themselves as massive islands of cells of variable type. Some of 
them were intcrj)rcted as not belonging to the ovary itself (iMiillcrian and Wolffian ducts, 
etc.), and the others as sjjceifie of the ovarian jiattern but disturbed in their evolution. 



Fig. 11. Case 4 (/?. F.). Stroma similar to that of the ovary. Inclusions of 
epithelial or mesothelial tyjie, adopting pseudo-glandular arrangements. 

Several small foci were seen or noted with the characters of the siiecific stroma of the 
ovary, from which seem to generate cells with clear cj’-toplasm (thecal cells) (Fig. 11). 

Histological Diagnosis; Rudimentaiy ovaiy. 

Summary of Case 4 - — Growth diminished since her infanc}"; bone age until the present 
time normal; primary amenorrhea; mammary glands moderatelj^ developed as a result 
of estrogenic treatment; pubic and axillary hair scanty; vulva hypoplastic; vaginal 
smears atrophic; 17-ketosteroids diminished; urinary gonadotropins (F.S.H.) increased 
on repeated determinations; cubitus valgus. Microscopicall.v, the characteristic elements 
of the ovary are absent. 

QdgQ 5 . S. F., 22 years of age, was first seen in March, 1946, because of her short 

stature and lack of sexual development. The body growth continued, though slowly, until 
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the age of twelve and since then, she had stopped growing almost completely. She had 
been treated with growth-promoting hormones administered intermittently and claims 
to have grown several centimeters. 

Until 1942, at the age of IS, there was no bloody discharge from the vagina and after 
that year, coinciding always with the application of injections (anterior h^-pophyseal 
lobe), she had the followng episodes of bleeding; in 1942, 1943 and 1944, two little bloody 
genital discharges each year; in February, 1945, only several drops of blood. At the age 
of 15, pubic and axillary hair appeared in a small quantity. Never had she had hot 
flashes. Vision was normal, but she suffered from headaches of moderate intensity. She 
tired easily. She went to school for 3 years and was a rather bad pupil. The patient was 
born at full term and fed by her mother. During her early infancy .she suffered in her 
countrj^ (Russia) from severe rickets which retarded walking till she was 3i years old. 



Fig. 12. Case 0 , -patient S. F., 22 years of age. Senile facies. 


Also dentition had been considerably retarded. She had measles at the age of C; chronic 
otitis media persisted until the age of 13. She has always been considered a weak child. 
During the last years she suffered from diarrheal crises. 

The father died at the age of 51 due to trauma; he was a tall man. Her mother was 
small, though taller than the patient. 

Piivsic.^L Ex.\min-.\tio.\ : Stature 136 cm.; span 142 cm.; weight 4S kg. Fairly well 
nourished. Her facial appearance is that of a much older woman (see photograph) with 
periorbital vTinkles and winkles on the commi.=sure of the lips (Fig. 12). 

Pilous system: Thin, abundant hair. A small amount of hair on the eye-brows. Scanty 
axillary and pubic hair. 

Skeleton; Articular cracks in the right knee. Proportions similar to tho-e in eunuch- 
oidism. Dorsal outward bending of the spine. Slight right cubitu= valgu=. incomjdefe 
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oxtonsion of the right cll)()w. ]''o()t in sliglit j)roii!itioii with (lej)rc.ssion of the arcli. 

Circtihifory system : Normal; arterial iwessiirc (JJaumaiiometer) 120/70. 

Genitalia: Vulva; labia majora hypojjlastic; labia minora i)rominent in their superior 
jjortions, ])repuce and eliloris well <leveloj)cd. Hymen jneserved. Vaginoscopy; vaginal 
mucous membrane red; cervix small. Kectal examination: a small hard uterus (4-G cm.) 
is palj)ated; lig;imonts are not. 


Kokntukx It.w.s: anterior ;uul latcr.al views of sj)ine, discrete chondrod\'stroj)hia. 
Ei)il)hyses of the cubitus and radium not comjdetely united, nor the crest of tlic ilium. 
Diffuse osteoporosis. Bone age le.ss than 20 years. 

Lahoii.vtohv D.vta: lTy])oj)h,vseal follicle-stimulating-liormonc (I'.S.II.). 

Dec. 4, 1945, positive for 90 mouse units in the urine i)er 24 hours. 

Dec. 0, 1945, positive for 90 mouse units in the urine ])cr 24 hours. 

Alarch 10, 1940, positive for 90 ir.ouse tinifs in the urine per 24 hours. 
jMarch IS, 1940, positive for 90 mou.se units in the urine per 24 hours. 

Aschheim and Zondek Bcaction; negative, 

l7-ketostcroids: Ajuil 17, 1940, II mg. j)er 24 hr.; May S, 1940, 11,3 mg. per 24 hr. 
Carl)oli3'drate metabolism: Fxton-Bose test: fasting SO mg. per cent; after 30 min. 

95 mg. per cent; after 00 min. 105 mg. per cent. 

Insulin tolerance curve: fasting S2 n>g. per cent; after 20 min. 50; after 30 min. 47; 

after 45 min, OS; after 00 min. 79; after 90 miu. 79; after 120 min. 90 mg. per cent. 
Blood cell count: Normal. — 90 mg. per cent. Urea: 39 mg. ])cr cent. 

Cholesterol: 142 and ISl mg, i)er cent. — Was.scrmann and Kahn: negative. 

Urine; normal. — Tost for highest renal concentratioti: density: 1.032. 

Creatine: in the urine per 24 hours 0.7G4 Gin. 

Creatine +crcatininc: 1.900 Gm. — Creatinine: 1.190 Gm. 

Creatinine coefficient: 30.7. — Basal mctaboli.sm : +25 per cent. 

Vaginal smears: atrophic. 

Robinson, Power and Kejiler Tost: negative. 

Ocular Fundus and Visual Field: normal. 


Sxivimary of Case 5. — li'Iarkod decrease in stature since her childhood; proportions 
similar to those of eunuchoidism; jirimary amenorrhea; lack of development of the mam- 
maiy glands; small amount of jmbic and a.xillaiy hair; bone age retarded; vulva hj^po- 
plastic; uterus infantile; vaginal smears atrojihic; urinaiy gonadotropins increased 
(F.S.H.); 17-ketosteroids somewhat diminished; diffuse osteoporosis and marked chon- 
drodj'-strophia of the spine; creatine increased; creatinine index normal. 


Case 6. — M. J. M., 17 years of age, came to see us on account of lier short stature and 
because up to the present time she had never had menstrual periods, (Fig. 13). 

Since the third year of age, it has been noted that she was undersized as compared to 
other girls of her age. The patient has shown us a series of photographs taken at succes- 
sive dates, on which she is accompanied bj’’ other girls of similar ages; these photographs 
indicate that the growth has been steadj'-, though retarded (Fig. 14). She had alwaj’^s been 
looked upon as a weak child; when she was S, she weighed IS kgs. At the age of 0, she had 
difficulty entering school on account of lier small height. Until the present time, no 
bloodj’- discharges from the vagina have appeared; there is no pubic or axillary hair. In 
1945 she had several crises with palpitations, suffocations, hot flashes with reddening 
of the face, oppression in the chest and general lassitude, ending usually in a flood of 
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tears. These crises lasted from one to two hours and obliged her to go to bed. She tires 
easily, is irritable and is of easy emotivity. 

Normally born at full term, she was fed by her mother for three months and thereafter 
by a nurse till she was 6 months old. She began talking at the age of one year; dentition 
and walking occurred at the normal age. She entered school when she was 8 and attended 
classes for six years as a good pupil. She suffered from gastro-intestinal disorders during 
early infancy. She had scarlet fever at 6, and measles at 9. When she was 10, she under- 
went a tonsillectomy and appendectomy and suffered from pneumonia. 

Her father is healthy and tall, her mother’s height is 155 cm. She has two sisters; one, 
18 j'ears of age, is 160 cm. tall and the other, 15 years, is 165 cm. 



Fig. 1.3a. Case G. M. J. M., 17 years of age. 

She has been treated with chorionic and blood serum gonadotropins and with thyroid 
preparations, which have been well tolerated. During these treatments she has had only 
once a scanty genital blood loss, lasting one day; vet it did not occur a second time in 
spite of the continued medication. 

Pin-sic.u, Ex.\min.\tiox: Stature 131 cm.; .span 127 cm.; weight 35 kg. Well nour- 
ished; white skin with slightly yellowish spots on the face. Hairy hyperkeratosis of limbs. 
Hair without special characteristics. l..ack of axillary and pubic hair. Webbing of the 
neck, which we would prefer to designate as “Sphynx neck." 

Skeleton: Bilateral cubitus valgus, more pronounced on the left side. Pain on pressure 


•fon 


10. B. DICL OAS^JILI.O, F. A. ])]*] LA BALZE, J. ABGONZ Vohimc? 


in the region of the third and fourth dorwil vertehrae. Sliglit outside rotation of the feet. 

Mammary glands; Not develoj)cd; nipples and areolae infantile. 

Cii'euiatory .sy.stc?ii: Fir.st sound rcdiiplicntcd at the ape.v; systolic .slight niurmur at 
the ai)C.\; sy.sfolie murmur aeeentuated at the left inter.seapulo vertebral .s])ace. ALsonce 
of other .signs of aortie coarctation. Blood 2 )res.sure 130/SO (Baumanonietcr). 

Genitalia; Marked hypo])lasia of the external genitalia; hymen preserved. Only a 
small uterine stump u-a.s made out by rectal cxnnuuidion. 

Vagino.scojjy; pink vaginal mncoii.s inembrano; cervi.v infancies lias a wrinkled mu- 
cous membrane. 



Fig. 13 b. Fig. 13 c. 

Case G. MJM. Same ])atient a.s in 13a at the ages of 9 and 13 years, compared with 
her 3 ’-ounger sister. 

Roentgen Rats; Anterior and lateral films of the spine; vertebral chondrodystrophic 
lesions. Epiphyses of cubitus, radium and phalanges not closed. Osteoporosis of the 
.spine; cuneiform vertebrae. Skull; thin diploe; small sella turcica. Bone age less than 18 
3 ’’ears. 

Laboratoiiy Data: The hypophyseal follicle-stimulating-hormone (F.S.H.). 

Nov. 16, 1945, positive for 96 mouse units in the urine per 24 hours. 

Dec. 22, 1945, positive for 96 mouse units in the urine per 24 hours. 

March 12, 1946, positive for 96 mouse units in the urine per 24 hours. 
Aschheim-Zondek Test; negative. 

17-ketosteroids: April 17: 19.0 mg.; April 20, 6 mg.; April 27, 8.6 mg.; May 8, 10.5 
mg.; May 13, 10.8 mg. 

Blood cell count: normal.-— Blood Urea: 30 and 40 mg. per cent. 

Cholesterol: 238 and 250 mg. per cent.— Inorganic pliosphorus: 4.70 mg. per cent. 
Blood calcium: 10.6 mg. per cent.— Wassermann and Kahn; negative. 

Urine: normal. Densit 3 '’ 1.026. 
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Creatine: 69 mg. in the urine per 24 hours. 

Creatine +creatinine: 339 mg. in the urine per 24 hours. 

Creatinine coefficient: 97. 

Glucose tolerance test: Exton-Rose Test: fasting 7S mg. per cent; after 30 min. 97 ; after 
60 min. 1.04 mg. per cent. 

Insulin tolerance curve: Fasting 86 mg. per cent: after 20 min. 43; after 30 min. 54; 

after 45 min. 50; after 60 min. 58; after 90 min. 58; after 120 min. 62 mg. per cent. 
Vaginal smears: atrophic. 

Examination of the feces: neutral fats and acid fats not observed. Several digested 
muscle fibers; absence of blood and parasites. 

Basal metabolic rate: +2] per cent. 

OcuL.^R Fundus and Visu.al Field: Narrowing of the A-isual fields. Fundus normal 



Fig. 14. Three patients {Cases 1, 2 and 7). The patient in the center {Case 1) 
vith normal stature, and the two others with relatively reduced growth. 


Summary of Case 6. — Ven' marked decrease in growth since infancy; primary amenor- 
rhea; lack of pubic and axillary hair; lack of mammaiy glands; hj’poplastic e.xtcmal 
genitalia; very small uterus; atrophic vaginal smears; increased urinarj' gonadotropins 
(F.S.H.); 17-ketosteroids diminished; diffuse osteoporosis and chondrodystrophia; 
creatine in the urine increased; creatinine index very increased; insulin curve hj^iogly- 
ceniia less than normal; webbing of the neck; cubitus valgus; narrowing of the \’isual 
fields; supposed existence of aortic coarctation. 

Case 7.—L. R. 0., 24 years of age, entered the hospital beeause menstrual periods had 
never occurred and on account of her short stature. There was no development of the 
mammary glands. Pubic and axillary hair appeared at normal age. On some occasions 
she believes she had hot flashes whicli appeared spontaneously and lasted a very .short 
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iiino. Slio li.'Ks alwiy.s boon .snnill. She .'itfondod .<ohoal, liavirig ahvays boon mfJicr a bad 
pupii. I'aiiiily liisfory not availai)Io, as sbo lias not known Iior paronls. SIic only ronioin- 
bers baviiif^ sulTorod in Iior infancy from moaslos and wliooiiing-cougli, and in 102Q, she 
was obliged to outer a liosjiital for one month on account of jiloiirisy with ofTusion, 

Pnv.suMLExAMJNaTioN.' Height 1-lS (!m.;span In.'b] cm.; weight df!.. 5 kg. 

Pilous .system : Scanty axillary and jiuliic hair. 

Skeleton; b'ingor.s and loos with trend to arachnodact\'lia. Very marked iiilateral 
hallos valgus. Ibonation of the loft foot. I’os earns at rest, 

iMammary glands; infantile. liaek of devehijiment of areolae and nipjilos. 

Circulatory sj'stom; blond pressure 1 10/70 (liaumanometcr). The remainder normal. 

Genitalia; infantile vulva, largo labia miiKini at the jirepma; of the clitoris; large 
clitoris. 

Vaginoscojiy; ])ink vaginal mucous membrane; the mucous membrane of the cervix 
is smooth with some irregularities which .seem to be iw.stic. ' 

Hoontgcuograjihy showed gimeralized osteoporo.si.s, epiphyses not fii.scd and bone age 
of less than 19 years. 

LAHOu.ATouy D.vt.a; llvpophy.soal follicle-stimuiating-hormono (F.S.JL). 

Nov. 3, 191o, ])ositive for 9tJ mouse units in the urine per 2J homy. 

17-ketostcroids: May 8, iniO, 12.1 mg.; May 13, 10..'> mg. 

Carbohydrate metabolism; JC.vfon-Pose test; fasting 98 mg. per cent; after 30 min. 
103 mg.; after GO m.in. Hit) mg. 

Insulin tolerance curve; Fasting 7d mg. per cent; after 20 min. 40: after 30 min. 44; 
after 45 min. 57; after GO min. G9; after 90 min. GG; after 120 min. 72 mg, per cent. 

Blood cell count; normal, — Urea: 27 mg. per cent. 

Wassermann and Kahn: negative. — Cholc.sterol 212 mg. per cent in the blood. 

Urine; normal. — Creatine in the urine: 99 mg. per 24 hours. 

Creatine +crcatininc: 99 mg. 

Basal Metabolic Bate: +13 per cent. Vaginal smears: atrophic. 

OcuLAK Funuu.s; Normal except for a slight flexuosity of the arterial veins. The 
papilla of the right eye slightly raised at the inferior border, but it is felt that this is due 
to an arterial vein forming an angle at that level. 

Vi.suaij Fields: Concentric and irregularly nari;o\ved, more for red and green than 
for white. 

SunoiCAL CoMPHODATiONs: An operation was undertaken for an appendicular crisis, 
disclosing very slender broad ligaments and a very small uterus, 4 cm. high; the round 
ligaments were atrophic; the tubes and pavilions very small. At the site of the ovaries, 
two whitish cords, -h cm. in diameter, were observed. The right adnexa was removed. 

Histological Examination: (Dr. Colillas) : In the ovarian portion cortical substance 
of regular thickness without an}^ specific element of ovarian parenchyma; medullary zone 
richly irrigated by small congested veins. Some Walthard's inclusion, Verv rudimentary 
tube. Mtillerian residuals. Differentiated elements of the ovary are not noted. 

Histological Diagnosis: Rudimentary ovary. 

Summary of Case 7.— Diminished growth; proportions similar to those observed in 
eunuchoidism; primary amenorrhea; lack of mammary glands; diminished pubic and 
axillary hair; hypoplastic vulva; infantile uterus; atrophic vaginal smears; increased 
urinary gonadotropins (P.S.H.); slightly diminished 17-ketosteroids; diffuse osteoporosis; 
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diminished response to insulinic hj"poglycemia. Verj' marked concentric narrowing of the 
^•isual fields for white and even more accentuated for red and green. The histological 
study disclosed the lack of characteristic ovarian elements. 

Case S. — M. C., 24 years of age, entered the hospital on account of her short stature 
and because she has never had bloody discharges from her genital organs. 

She has always been undersized as compared to her companions of the same age. 
Actually she does not suffer from any disorder. 

At the age of 6, she had measles, and at 8, whooping cough. She attended only the 
first grade in school, which she had to repeat, and thereafter she abandoned school. In- 
formation about her family is not available because her parents interned her 7 years, 
ago into a College-Asylum. 

She has good appetite; her alimentation is normal. 

PHTSIC.4.L Ex.^,MiN.-iTiON': Stature IS.Sj cm.; span 139 cm.; weight 40 kg ; well nour- 
ished; fatty tissue with feminine distribution Her facial appearance corresponds to a 
person of mediocre intelligence. 

Pilous system; fine and very scanty pubic hair, increased in quantity on the labia of 
the vulva. Axillarj' hair has not developed. Discrete hirsutism of the extremities. 

Skeleton: harmonical; the third toe of the left foot is very short. 

Mammary glands: breasts infantile with some fatty tissue; infantile nipples and 
areolae. 

Circulatory system: Blood pressure; 115/60. The remainder without pathological 
alterations. 

Genitalia: Hj-poplastic vulva. Clitoris of normal size. Hj-men preserved. A small 
stump is felt per rectum corresponding to the uterus; ovaries are not felt. 

Of low intelligence, corresponding to a girl of S, rvith very little instruction. 

Roextgex R.A.TS; of the sella turcica: normal; teleroentgenography: cardiovascular 
shadow small in relation to the thorax, middle arch prominent. Hands: the conjugation 
cartilages of the phalanges and the metacarpal bones persist. Bone age: corresponding to 
IS years. 

L.\noR.\TORT D.\t.\; Hj-popbyseal foUicle-stimulating-horm.one (F.S.H.). 

May 7, 1946, positive for 96 mouse units in the urine per 24 hours. 

May 14, 1946, positive for 96 mouse units in the urine per 24 hours. 

17-ketosteroids; May 13, 1946: 19.3 mg. in the urine per 24 hours. 

Blood cell count: normal. — Urea: in the blood: -30 mg. per cent. 

Glycemia; 9S mg. per cent. — Cholesterol in the blood: 192 mg. per cent. 

Wassermann and Kahn: negative. 

Urine; normal. Density: 1.024. 

Carbohydrate metabolism: Exton-Rose tost: fasting SO mg. per cent; after .30 min. 

163 mg. per cent; after 60 min. 160 rag. per cent. 

Vaginal .smears: atrophic. 

Visu.vL Fields: Slight retraction of the external isopter. Ocular fundus normal. 

SuRGic.\L Oper.ktion: An exploratory laparotomy disclosed a veiy small uterus, 3?, 
cm. long and li cm. wide, very tenuous broad ligaments, vciy thin round ligaments and 
tubes; at the site corresponding to the ovaries, only two whitish cords of a small diameter 
and about 3 cm. long are observed. Material for biopsy is removed. 

Histologic.cl Ex.cmik.ctiok (Dr. Colillas): The biopsy showed a non-specific stroma. 
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(lifTorcni from iliiit nf (lie ovary. In none of tlio .seef,if)ns could dilTcrcntiatcd ovarian 
clcnionls he found. 

JlnsToi-oc.-ic ])j.\(!SosJf>: Bndimentary ovary. 

Sinmiianj of Ca.sc .S'. — Brononncod docrca.se in .‘<(,atnre; i)roportion,s of tlic .skeleton 
.similar to tlio.se in ciinnelioidisin. Bone Jifje retarded, jiriniary anicnorrliea; infantile 
mammary glands; very scanty jndiic hair; lack of axillary hair. Determination of the 
I'.S.II. : titers higher than normal. 1 7-ketosteroids, normal values. Budimentary ovaries. 
Marked hypojilasia of the external genitalia. 

DISCUSSION 

Table 2 shosvf> the principal cliarac{cris|,i(\s of t he paliciil.s whose clinical 
hi.siories have been pi-o.senlcd. A .study of thi.s tabic reveals that the.se ob- 


Taiu.k 2 
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in cm. 

in cm. 

Hone 

negitiiiiiig 

of retar- 
dation of 
growth 

Mcfi.strm 
at ion 

Hair 

Mam- 


17-kcto- 

steroids 

Hone 

alterations 

Name ' 

j 

1 

Age 

Cubic 

.Axil- 

lary 

mary 

clnmi.s 

F.S.H. 

n 

20 

100 

100 

<18 

.\o retarda- 
tion 

0 

+ 


■ 

g 

m 

Osteoporosis 
carpus and 
knee 

T.lt. 

[ISO 2 

IS 

140 

lf)2 

<18 

llcfore tlie 
age of (1 

0 

-t 

+ 

0 

-fno 

mouse 

units 

24,00 

mg 

Osteoporosis 
of spine 
vertebral 
chondrodj-str. 

.L. 

ase 3 

20 

135 

1 

140 

<18 

.Sineo tlie 
infancy 

0 



0 

1 

1 

-1-90 

mouse 

units 

G.G6 

mg 

1 

1 

Generalized 

osteoporosis 

vertebral 

cliondrodystr. 

.V. 
ase 4 

17 

140 

! 

142 

18 

Before the 
ftpo of G 

1 

1 

0 

+ + 

+* 

+* 

-1-96 

mouse 

units 

5.88 

mg 

Generalized 

osteoporosis 

F. 

ose 5 

22 

i 

1 

1 

130 

142 

<20 

Has always 
been short 

0 

"f* 


+*■ 

-1-90 

mouse 

units 

11.29 

mg 

Generalized 

osteoporosis, 

cliondrodys- 

trophies 

[.J.M. 

ase 6 

17 

131 

127 

17 

Since the 
age of 3 

0 

0 

0 

0 

-fno 

mouse 

units 

6.03 

mg 

Vertebral 

osteoporosis, 

chondrodys- 

trophies 

.0. 

ase 7 

24 

1 

148 

153 

>19 

Haa always 
been short 

0 

+ 


0 

+96 

mouse 

units 

10.45 

mg 

Generalized 

osteoporosis 

[.c. 

asG S 

24 

133J 

139 

>18 



Has always 
been short 

0 

+ 

0 

0 

-f96 

mouse 

units 

19.27 



* Has been treated with estrogens or gonadotropins. 
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sensations correspond to the sj^ndrome of rudimentary ovaries, a fact which 
has been corroborated in six of them by histological studies on tissues of 
the genital organs removed during surgical exploration. 

The age of these patients ranged from 17 to 24 years, with one exception. 
All of them showed retardation of growth since childhood, which was well 
marked at the age of puberty. Such retarded growth (see Table 1) may 
be appreciated from the statures of the patients, since they varied from 
131 to 148 cm., in height. Case 1 had a normal height; 166 cm., (Fig. 14). 

It is difficult to settle correctl}’^ the period of Ufe at which this disorder 
starts. In the majority of patients it seems to be during the school age. 
In case 6, a marked retardation of growth began at the age of 3. 

According to the observations made, it is our belief that this sjmdrome 
is not necessarily accompanied by short stature, though this occurs in the 


T.vble 2 — Continued 


Deformities 

Ocular 

abnormalities 

External 

genital 

organs 

Vaginal 

smears 

i 

I Genital examination 

Biopsy 
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lylisra of toe 

Vi-sual fieldg 
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Small clitoris 

: Atrophic 
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[ H}T)opla.»tic utcru-s and lube.*; at the 
i site of the oi'aries two whitish cords 
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1 

Rudimentary 

ovaries 

Cubitus valgus; 
talipes 
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visual fields 
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Great clitoris 

: Atrophic 

Hj’poplastic utenrs and tube®; at the ; 
site of the ovaries two thin cords. 
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Rudimentary 

ovaries 
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Narrowing of the 
visual fields 
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Hypoplastic uterus and tubes; at the 
site of the ovaries very’ thin cordLs ! 
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clitoris 
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Small uterus. Hypoplastic tubes. Two 
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Normal visual 
fields 

HypopIa.'tic. 1 

Normal 

clitori.s 
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Small uteru* felt per rectum. Vagin- 
oscopy: small ccrinx; red mucous mem- 
brane 


Cub. vale. 
Sphinx' neck; 
aortic coarcta- 
tion 

Narrowing of the 
visual fields 

Marked hy- 
popla-sia, 
small clitoris 

Atrophic 

Small ut**rus felt p^r rectum. Vagin- 
0 '*copy: small cervix; irregular mucou® 
membrane 


Talipes 

Marked narrowing 
s*i'ual f.; more 
pronounced for 
red and green 

Hj-poplasia, 
great clitori* 

.\tTophic 1 Small uteru*; hypoplastic lube*. | nudimentaiy 

* Ovarie.*: two wliiii^h cord*. 1 ox'ari'^'* 

! i 

i 1 


Narrowing of the 
viMial field* 

H> 7 >opla*ia. j Atrophic ! Verj* «mall uteru*. j liudirri'-ntary 

normal j j Tuo filiform form-stior:*. ' 

rlitfiri* 1 I * 











































large majority of the eases. ]n .spile of the faet that Albright, Varney and 
their rcs])ee.tive eo-workers ascribe a ])riinor(lial iniporlaiua! lo the retarda- 
tion of growth, it must be kej)l in mind I hat I he first aiilhor mentions in 
his pnblicalion (]<)^J2) two palienl.s,- wliose sfnfurc was normal and, fur- 
thermore, that, in I he cases ob.served by .S'ellheim (1024) (28), Kuliga 
(1030) (14) and Meyer (1031) (10), the body heights of the patients were 
161, 170 and 160 cm., res])cctively. 

Thc.se circumstances have influenced us in calling the .syndrome ''Rudi- 
mentary ovaries with estrogenic insufn<*iency and incrca.se in gonado- 
tropins,” whereas .Mbright and his collabor.ators, as well as Varney and 
his co-workers include the retardation of growth in the titles of their re- 
.spectivc papers. 


Although up to the jire.scnt time the pathogenesis of the retarded growth 
in this s^mdrome has not been elicited, there arc .several theories for its 
explanation. Because of the fact that the cj>iphysc.s in the.se patients fuse 
later than normally, it is impos.sildc to ascribe this disorder to a precocious 
closure of the conjugation interspace. The retardation of growth would ap- 
pear to be logically related : 

1) to the failure of some of the insual growth stimulants, or 

2) if thc.se stimulants act in a normal wa}', the conjugation cartilages 
do not rcsj)oncl ns they do u.sually. 

Accepting both hypotheses, this di.sordcr could be a result of solely ge- 
netic factors or of secondaiy endocrine alterations as a result of ovarian 
hormone deficiency. Varney, Willdns and their respective co-workers 
(1942) admit the genetic factors, whereas Albiight and his group favor the 
hypothesis that the retardation of growth is due to a diminution of the 
cortico-adrenal function. This diminution would appear to be a conse- 
quence of a reduced hypophyseal stimulation which, in turn, is the result 
of a diminution in estrogen. 

Other fundamental manifestations of this sjuidrome are hypoplasia of 
the genitalia and primaiy amenorrhea. All our patients showed modifica- 
tions of the sexual characteristics. None of them had had spontaneous 
menstruation; in two (cases 1 and 5) blood losses from the vagina took 
place as a consequence of treatments not clearly specified. The mammaiy 
glands were infantile, with lack of glandular tissue and without develop- 
ment of the areolae and nipples. In two patients (cases Jj. and 5) some 
glandular development was observed as a result of treatments with estro- 
genic substances. 

The external genitalia were hypoplastic in all the cases. The clitoris was 
normal in cases 1, S, 4, 5, 6 and S, and increased in size in cases B and 7. 


2 One of us (de la Baize) has had the opportunit)^ to observe these patients. 
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On tlie majority of patients vaginoscopies had been performed with 
Luy’s urethroscope; it was noted that the vaginal mucous membrane was 
normal and the cervdx very small, as well as the external orifice. In one of 
the patients (case d), the mucous membrane of the cerv\x was infantile, 
whereas in the others it was smooth, similar to that observ'ed after puberty. 
Vaginal smears performed on different dates were atrophic in tj’pe, dis- 
closing lack of estrogenic stimulation. 

These findings, typical of childhood, in these patients, prove that changes 
in the secondarj’^ sexual characteristics such as are ascribed to ovarian ac- 
tmty, had not taken place at the time of puberty. 

As to the pubic and axillary hair, in case 6 only was the complete lack 
of pubic and axillary hair noted. In 6 patients the pubic hair was scanty ; 
axillary hair was absent in cases 1 and 8. 

From the foregoing it may be seen that same discrepancy exists between 
the secondary sexual characteristics and the development of pubic and 
axillary hair. In order to explain this phenomenon, the theory advanced 
by Albright and his co-workers (1942) deser^^es mention. These authors 
consider that ovarian function per se neither determines the development 
nor governs the ulterior growth of the sexual hair, but that cortico-adrenal 
androgens are responsible for these modifications. 

Increase in urinary gonadotropins has been disclosed in all our patients, 
and on repeated assays, higher titers for the hj^jophyseal gonadotropins in 
urine have been found. 

No doubt, without the biological tests, it would be difficult to establish 
the existence of the sjmdrome under discussion. One must keep in mind 
that patients with this syndrome suffer not onlj’^ from primarj' amenorrhea 
but, in addition, from all the other manifestations of estrogenic insuffi- 
ciency; and under the circumstances it is intere.sting to find out whether 
estrogenic insufficiency is primarily ovarian in origin or secondary to hy- 
pophyseal gonadotropic insufficiency. 

If estrogen insufficiency is primarily ovarian in origin, the F.S.H. will 
be increased in the urine, either because the hjTpophj'sis, in the absence of 
the effect of ovarian hormones “becomes unbridled,” producing an exag- 
gerated quantity of them (Albright and others), or because, when an end- 
organ, in this case the ovary, does not exist, the gonadotropins wrll be 
excreted in the urine in increased quantities, (Heller and others). If it were 
a question of a primarj’ hj'pophyseal lesion, a lack or decrease of the F.S.H. 
in the urine would be noted. We determined the amount of estrogens in 
urine in only 2 patients (No. 2 and 3). In both it was diminished, i.e., less 
than 24 i.u, in the urine per 24 hours. 

The amenorrhea, the atrophic vaginal .smear, the lack of development 
of the mammary glands, nipples and areolae, as well as the hypoplastic 



external genitalia can be reasona))l.y as(;ril)ed to estrogenie insufficiency. 

In the cnr(lio'\'.‘is(!ular syslctu, the blood })i’essiii'e was slight/Iy increased 
in cases 2 and 8. The figures indicated by Mac Laron (1030) (15) have been 
used as normal values. 

In one case (No. G), a systolic murmur was lieard at the apex of the 
heart., which was more intense in tbc left inters(!apido-vcrlebral region 
svithout. other elements to establisli correctly the diagnosis of aortic coarc- 


tation, such as have been noted in .‘several of the observations made by 
Albright and his co-workers (1042). 

All our patients showed one or .several abnormalities of their skeletal 
structure. We recall that while describing the disorders of growth, short 
stature has been mentioned in cases 2, 3, 4, 5, 6, Zand S. The proportions 
of the body were similar to those found in eunuchoidism, i.c., the span 
exceeded the height in cases 2, 8, 5, 7 and S. Tiiis is the result of late 

closure of the epiphyses of the long bones with respect to the skeleton. In 
all S cases a diffuse osteoporosis existed, predominately in the vertebrae 
and the ilium. According to the observations of Albright, and his co- 
workers, this osteoporosis is similar to that- observed in women after the 
menopause, and it j)robably should be ascribed to estrogen deficiency. , 

In five patients {cases 2^ 3, 4, 6 and 7) it is interesting to note that the 
lesions of the epiphyses of the donsal vertebrae are located mainly on the 
joint borders, which arc irregular and deformed (see the roentgenographs). 
Such alterations have been called “cpiph 3 '^sitis,” but might more correctly 
be called chondrod 3 ^strophia, on account of their anatomical character- 
istics. 

The roentgenographic study in five of our patients {cases 1, 8, 5, 7 and S), 
disclosed a delay in bone age in relation to the chronological age. Keeping 
in mind that the ages of our patients ranged from 17 to 24, it is difficult to 
reach at the moment definitive conclusions concerning the extent of this 
delay. In cases 2, 4 and 6, though the bone age actually coincides with the 
chronological age, we are not sure whether or not in the future a delay will 
occur in the ossification. 

Ill patients 2 and 3, an exaggerated articular lassitude was noted. 

The following congenital abnormalities were disclosed: in cases 1, 2, 4, ^ 
and 6 there was cubitus valgus, observable in several of the photographs; 
pes cavus at rest was noted in cases 2, 8, 4 and 7, and the photographic 
proof of one of these patients has been included (Fig. 15) . 

Patient No. 6 reveals the abnormality called by us "Sphynx’ neck.” 
Turner described in 1938 a syndrome of infantilism with "webbed neck” 
and cubitus valgus. Very probably the cases presented by this author may 
be included in the syndrome under discussion because of the clinical char- 
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acteristics, although in none of them were the urinary gonadotropins de- 
termined, or the histological study of the ovaries undertaken. 

As to the metabolism of the carbohydrates, it was noted (see Table 3) 
that among the six patients {cases 1,B, 3, 5, 6 and 7), on whom the insulin 
tolerance curve was performed, in three (cases 2, 3, and 6) failure to recover 
from the hjT)oglycemia induced by insuhn was observ’-ed. This is shown bj'- 
the samples removed after 120 minutes. This abnormality has been found 



Fig. 15. Pes cavus at rest, corresponding to case 3, R. L. 


in patients who have hjiierinsulinism, total hjTiophyseal insufficiency and 
cortico-adrenal insufficiency. 

In the cases presented, the 17-ketosteroid assay showed reduced values. 
In patients 1, 3, 4 , a, 6 and 7 (see Table 2), it ranged from 5,88 to 11.25 
mg., normal values in case S, and .showed increased values (24.06 and 28.02 
mg.) in patient 2. It might be recalled that the latter patient showed in 


T.^ble 3. Ixsci.iN Tolerance Test 


Observation 

No. 1 

No. 2 

No. 3 i 

No. 0 

No. G 

No. 7 

Fasting 

99 

9S 

94 ! 

.S2 

SG 

74 

20 tnin. 

52 

54 

.54 

50 

43 

40 

30 min. 

5.3 

46 

71 

47 

54 

44 

45 min. 

SS 

GO 

50 

os 

50 

57 

CO min. 

99 

S.3 

OS 

79 

5S 

09 

90 min. 

100 

.S9 

74 

79 

5S 

OG 

120 min. 

99 

72 

i 02 

i 

90 

C2 

72 
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addition liirsiitisni and hyi)ortrophy of Ihc clitoris, and that the histo- 
logical study of {ho {.issue removed for l)io])sy from {.he site corresponding 
to the ovary revealed an inclusion of cells, j)ossibly adrenal in origin. 
This observat ion would sujiport. the hypothesis of the existence of a direct 
relation of the increase of the 17-kctostoroids to hirsutism. 


It must, be kept, in mind that, the neutral 37-ketosteroids in the urine 
seem to be in the female a i)roduct of the steroids metabolism produced by 


the adrenal cortex. The ])ossibilii.y that the ovary could contribute 




production of these steroids must be discarded in our cases, because of the 
rudimentary condition of this organ. 

While considering this question, Albright, thought that the low titers of 
the 17-ketosteroids might be the result of adrenal cortex hypofunction 
which, in turn, is the result of the lack of estrogenic action. 

Syndrome of Adaptation . — Phase of the Alarm-jRcaction. Thanks to 
Selye’s research (194G) (2G) t iic existence of a syndrome of reaction on the 
body to the noxious stimuli has been revealed, the so-called “Adaptation- 
Syndrome.” In relation to this it must, be recalled that Forbes (1942) (8) 
showed that at the l^cginning of a febrile condition, after certain surgical 
operations and, in general, accompanying an organic lesion, the urinary 
17-ketosteroid assays .show certain modifications. During the first days, 
they are increased above normal, falling thereafter below the normal level. 
Similar results have been obtained by other investigators, (Stevenson, 
vSehenker and Browne, 1944 (30); Cope, Nathanson, Rourke and Wilson, 
1943 (6)). In general, it is accepted that these modifications in the 17-keto- 
steroid values represent one of the manifestations of the so-called alarm- 
reaction. 

In three of our patients the behavior of the 17-ketosteroids was studied 
during the days following surgical procedure. The patients responded with 
a curve similar to that of normal persons under similar conditions (Forbes, 
1942) (see Table 4). It can be seen that the only difference is due to the 
fact that the pre-operative values were lower than those observed in nor- 
mal individuals. 

As a result of these findings it may be said that presumably the mecha- 
nisms involved in this reaction (de la Baize, 1946 (3)) show the same re- 
sponse in patients with the syndrome of rudimentary ovaries as in normal 
individuals. 

The visual field was tested in seven of the patients (Dr. R, Gil). In tAvo 
cases {1 and 6) the findings were normal. In four cases (2, S, 6 and 8), 
a slight concentric narrowing of the isopters, corresponding to the per- 
imetry and visual fields, was noted. In case 7 (see field chart No. 1), the 
narrowing is very accentuated, particularly in the internal isopters. On 
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this patient, a stud 3 ^ of the ^^sual fields mth respect to the red and green 
colors was made revealing a more marked narrowing of it than for the 
white color. In order to determine the cause of this disorder, an encephalo- 
gram with injection of air was taken (Dr. Dowling) ; several films showed 
normal pictures. 

The %dsual field disorders observ^ed on various patients who had the sjm- 
drome of rudimentarj’’ ovary could perhaps be ascribed to a process of 
arachnoiditis or a condition of another nature compressing the optic waj'S 


Table 4 


Date 

Levels of 17-Ketosteroids 

• 

Case No. 1 

Case No. 3 

Case No. 4 

Pre\’ious to operation 

7.2 mg. 

8.9 mg. 

5.9 mg. 

First day after operation 

14.9 mg. 

9.2 mg. 

16.2 mg. 

Second day 

12 mg. 

14.6 mg. 

18.8 mg. 

Third day 

— 

13.9 mg. j 

16 mg. 

Fourth day 

. 5.9 mg. 

0.0 mg. 1 

9.4 mg. 

Fifth day 

— 

i 

4.5 mg. 


Study of the 17-ketosteroids previous to an operation and during the first five days 
after that operation. The levels are similar to those observed in normal individuals, 
but the initial and terminal values are lower. 


in the neighborhood of the chiasm. In spite of this hj^jothesis, in one of our 
cases presenting the most accentuated lesions the encephalogram disclosed 
normal findings. 

Six patients {cases N'o. 1,2, 3, 4,'^ and S) underwent laparotomies on ac- 
count of intercurrent conditions; these interventions allowed the stud}' of 
the internal genitalia and the extirpation of specimens for biopsy, (see 
Table 2). The macroscopical examination of these organs revealed in all 
patients a considerable delay in development. The uterus, tubes, broad and 
round ligaments were all reduced in size and h}’poplastic in character. At 
the site corresponding to the ovaries, two whitish cords, increased in length 
and small in diameter, were encountered, (Fig. 16). In ca.ses 5 and 6, a very 
small uterus was felt per rectum, but it was not possible to feel the adnexae. 

DIAGNOSIS 

The patients consult the physician because bloody discharge from the 
genital organs has not appeared although they have passed puberty, some 
of them several years ago. Furthermore, in the majority of the patients, 
but not in all of them, an e\'ident delay in growth is noted. 
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On pliy.sirnl cxnminntion, in nddilion in Mic .'innmncstic data mentioned, 
the very marked failure in tlie development of the .sexual eharacteristic.s 
i.s noted as an expre.ssion of estrogenic insiifliciency. In all the ea.scs the 
urinary gonadotropin titers arc above (he normal level. 

Based upon the.'^-c cli))ical Iind'nigs, it i.s- po.s-.sible to cslnhVish correctly the 
diagnosis of .syndrome of rudiment.arv ovarv. 

Notwithstanriing, before this conclusion is reached, it. is nccc.s.sary to 
find out if the genital organs h.ave been removed during the prepuberal 



Fig. 16. Dr.awing niiide during tlic surgical intervention of case S, R. L. The small 
size of the uterus and the hypotropliy of the round ligaments, tubes and broad ligaments 
are observed. Underneath tlie pavilions two whitish cords are seen corresponding to the 
rudimentary ovaries. 

age for any condition requiring castration. This situation can be ruled out 
by the physician if a careful interrogation and a watchful physical exami- 
nation are undertaken. 

The diagnosis of this syndrome can be established by means of the 
anamnestic data, the physical examination and the determination of the 
urinary gonadotropin titers. The cases observed by Albright (1), Varney 
(33), and our own eight cases corroborate this statement. 
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Neither a laparotomy, which allows the obserimtion of the development 
of the internal genitalia, nor the histological study of the tissues removed 
for biopsy are essential to establish the diagnosis, though they confirm it 
undoubtedly, thus gi'ving an anatomical basis. 

Once the characteristics of the S 3 Tidrome are established and the dis- 
orders from which the patients suffer are studied, it is imperative to dif- 
ferentiate the clinical picture from that of other conditions disturbing 
growth and modifying the development of the sexual organs. 

We refer first of all to the infantilisms which are a consequence of intense 
and prolonged nutritional deficiencies in children. In .such cases the anam- 
nestic data disclose the existence of e^^dent quantitative and qualitative 
nutritional insufficiencies. The latter have not occurred in our cases. 

Nor is it a question of infantilism accompanjung severe condition of the 
digestive tract, kidneys and cardiac sj’^stem, or those observed in certain 
illnesses with hepatosplenomegaljq in Schuller-Christian’s .sjmdrome, in 
Lobstein-Eddowes’ disease, in Rothmund-Wemer’s sjmdrome or in para- 
thjToid dwarfism; these affections show signs and sjTnptoms which allow 
their differentiation (del CastiUo and co-workers, 1944 (.5)). 

The possibility of a hjqDothyroid infantilism can be ruled out, .since our 
patients showed neither the clinical manifestations nor the corresponding 
findings of the biological tests or of the complementarj-^ examinations which 
would allow corroboration of the presence of this condition. 

The most difficult differential diagnosis to be made, in these cases of 
rudimentarj’^ ovaries which present diminution of growth, is that of the so- 
called “hjqjophyseal dwarfs.” 

In order to facilitate the differentiation between the sjmdrome under 
discussion and hjqiophj^seal dwarfism, the following comparative Table has 
been made: 

Rudimenlary ovaries Hypophyseal dwarfism 

1) Women of short stature. 1) Dwarfs. 

2) Infantile mammarj' glands and genital 2) The same, 
organs. 

3) Development of pubic and axillary 3) I^ck of pubic and axillary hair, 
hair. 

4) Well nourished and strong. 4) Weak and easily tired. 

5) Bone age some years retarded. .5) Very marked delay in bone age. 

6) Late closure of the epiphyses. C) Dack of closure of the epiphyses. 

7) Very frequently vertebral chondro- 7) The same, 

dystrophia. 

S) Follicle-stimulating-hormone increased S) Lack of follicle-stimulating hormone, 
in the urine. 

9) 17-ketosteroid somewhat diminished. 9) I7-kctostcroid considerably dimin- 
ished. 



10) Normal insulin ourvo. 

1 1) Congcnilaiabnormaiiiicsjjunon^ihoin 
aortic, coa racial ion ami "Sphynx’ 
neck.” 

12) Diffuse osteoporosis and early senility. 

10) Normal sella turcica. 

M) Visual fields: some fumdional altera- 
tions. 


10) There is no rcs])onsc to insulinic 
hypof^lyccmin. 

11) Not observed, 

12) Not observed, 

).■}) Ikitholopcal modifications may be ob- 
served. 

M) Abnormalities in the presence of a 
neojilastic lesion. 


It is neocssary to })oint oiif. clcnrlj* that Ihc dilTcrcnt.ial features indicated 
in this Table refer parficulnrlj' to tlic cases of dwarfism and infantilism 
associated with a hypophyseal Ic.sion of tlic organic destructive type; in 
(he so-called "hj'pophyscal dwarfs*’ without apparent hypophyseal lesions, 
the difTerentiation would be vciy difficult if biological methods were not 
available which allow ui'inaiy gonadotropin assays. 

We insist- on the fundamental fact that, in t he case of a syndrome such as 
results from an organic hypophyseal lesion, the urinary gonadotropin as- 
sa3^s show titers lower than the normals whereas in the cases under discus- 
sion, the determinations always showed titers aboA^e the normal levels. 
This fact, established in human pathology is, as has been mentioned, in 
accordance with cx])erimcntal research; a vast literature exists on the sub- 
ject. 

SUMMAKY 


Eight cases corresponding to the syndrome designated as “Rudimentaiy 
Ovary with Estrogenic Insufficiency and Increase in Gonadotropins” have 
been presented. 

In six cases the histological study of the ovaries and the macroscopical 
examination of the internal genital organs has been performed. 

These new observations help to establish in a categorical manner the 
existence of this new syndrome described for the first time and simultane- 
ously by Varney, Kenyon and Koch (1942) and Albright, Smith and 
Fraser (1942). 
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TREATMENT OF CARCINOAIA OF THE HUMAN 
BREAST WITH TESTOSTERONE PROPIONATE:^ 

A REPORT OF FIA'E CASES 

HOWARD SCHWANDER axd HORACE N. JsIARVIN 

From Ihe Deparlment of Palhologtj and the Department of Anatomy, 

The University of Arhansas School of Medicine, Little Rock 

T he relationship of sex hormones and neoplasms has been the stimulus 
for a great deal of investigation in recent years. Loeb and his associ- 
ates (8, 9) using mice as experimental animals, demonstrated a definite 
relationship between estrogenic hormone and mammarj*^ carcinoma. By 
means of castration the}^ were able to decrease the incidence of spontaneous 
carcinoma of the breast in mice. Lacassagne (6) in 1936 and Suntzeff, et al. 
(12) in 1936 lowered the tumor age and increased the tumor incidence of 
breast carcinoma in various strains of mice by using estrogenic substance. 
Clinically, withdrawal of estrogen b 3 ’^ surgical or roentgen castration as an 
adjunct in the treatment of carcinoma of the human breast is an old and 
acceptable procedure (2). 

FolloMng Lacassagne’s (7) pioneer work in the use of testosterone pro- 
pionate in mammar}^ carcinoma of mice, Nathanson and Anderv'ont (11) 
using the androgen in larger doses, decreased the incidence of mammarj” 
tumors in a high tumor strain of mice. Ulrich (13) applied this form of 
therapj'- to humans and obtained a favorable re.sponse in two patients with 
inoperable mammarj" carcinoma. Loeser (10) treated five cases of recur- 
rent carcinoma of the breast with large doses of androgen and noted im- 
provement and no further recurrence for as long as five 3 'ears. Eels (5) 
described three cases with good results in one and questionable results in 
the other two. Boger (3) reported one case treated with a combination of 
surgical castration and meth 3 ’l testosterone oralh', obtaining relief of pain 
and recalcification of osteoU'tic lesions. Adair and Herrmann (1) added 
eleven cases to the literature with favorable re.sults in four. Farrow and 
Woodward (4) using smaller do.ses of androgen in a series of thirt 3 ’-three 
patients obtained equivocal results. We wish to report five cases treated 
with testosterone propionate- in which results are sufficienth- promising to 
warrant further investigation. 
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CASE REPORTS 


Case 1: M. II., a colored female, uRed -10, was admitted to tlie Clinic in January, 
IflH, There was a history of a small boil deveh)i)inf,f al)oiit the rinht nij)i)le while niirsing 
Jier first child twenty-seven years |)reviousIy, This dr/iincd spontancoushv and in healing 
loft a small mass. J wo years before admission this n:ass began to increase slowly in .size. 
She had had two nor/n/il i)regn.'ineie.s’. At the time of admission she was menstruating 
regularly. 

J’hysical e.vamination disclosed a hard ma.ss in the right breast seven centimeters in 
diameter, fi.\ed to the skin, but movable over the chest wall. The nipple was retracted. 
I ho skin over the tumor uvis ulcerated. The axillary nodes were enlarged and \’ery hard. 
No other metastases could be found by ])hysical or x-ray examination. 

Ihe jj.'itiont refused operation. Upon her return thirteen months later, the primary 
tumor had increa.sed in size to eight by fen eejitimeters anrl ideeiated through tlie .skin. 
The ip.silateral axillary nodes had al.so increa.sed in size. The tumor was still movable 
over the chest wall, and no distant metasta.ses were found. A radical mastectomy was 
performed at which time the tumor was found to encase the axillary structures and could 
not be com])letel 3 ’ removed. A month later a course of deej) roentgen therapj' was given 
to the right breast and axillaiy area. She was also given a sterilizing dose of roentgen 
theraj) 3 ’ to the ovaiies. Twentv-three months after siirgcr.v, two .small recurrences were 
found adjacent to the oj)orative scar. The.se resj)onded to roentgen therapy but four 
Juonths later recurrences reappeared in the .«amc area, and in the a.xilla. No further treat- 
ment was instituted and in the following j'ear .she lost forty ])Ounds in weight, developed 
pleurisj' with a small amount of effusion in the left chest, and skeletal metastases to the 
left si.vth rib, both ilia, right acetabidum and left ischium. She liad vague gastro- 
intestinal disturbances and an enlarged Uver. There M'erc many skin mctasUises around 
the operative site, some of which had ulcerated. 


Eort.v months after ojjeration and si.x .vears after the apijoarancc of the priniaiy tumor, 
she was extrcmclj’ emaciated, and bedridden because of the severe ])ain in her right liip. 
Testosterone jnopionate therapy' was instituted. She received 500 milligrams in a period 
of five weeks, given in 25 and 50 milligram do.ses intramuscularly. We attempted to give 
the injections at three da,y intervals, but tliis was not alwa.vs possible. After receiving 250 
milligrams there was marked improA^ement iii s 3 unptoms of pain to the extent that the 
patient was able to be up and to make trips out of toAvn. At this time slie also complained 
of soreness in the metastatic areas. Roentgenograms two AA'ceks after cessation of treat- 
ment shoAA’’ed no change in skeletal metastases despite alleAuation of pain. These AA'ere 
repeated three months later and aa^g rejjorted as follows; “In the pehds can be seen 
malignant metastases in both ilia lateral to the sacro-iliac joints, in the acetabular por- 
tion of the right iliujn, in the right acetabulum, in the greater trochanter of the right 
femur, and in the body of the left ischium. There has been a definitely'' increased calcifica- 
tion in all but the focus in the acetabular portion of the right ilium and in the trochantei 
of the right femur. It appears as though the lesion in the left ilium is larger than it was in 
June, but there is a definitely increased density^ and a netAvork of dense calcification. No 


new lesions are visible." 

Subsequent roentgenograms continued to shoAV recalcification of the metastatic 
lesions until seven months after cessation of her first course of testosterone. At this time 
there was a definite increase in size and amount of bone destruction of the ossooUs le- 
sions. In the twelve months folloAving her first course of treatment, she received 3/5 
milligrams of testosterone propionate in 25 and 50 milligram doses at intervals Avlnc i 
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v.-ere irregular because of our inability to control her appearance at the Clinic. She 
gradually became worse and when last seen was considered to be in the terminal stage of 
carcinomatosis with ascites. 

Three months after cessation of her first course of testosterone, three control deter- 
minations of serum calcium were 11.8, 11.1, and 9.3 milligrams per cent. She was then 
given 125 milligrams of testosterone in two weeks, and her serum calcium on the day of 
the last injection was 15.3 milligrams per cent. Five months later, with no intervening 
treatment, the serum calcium was again 11.8 milligrams per cent. After another course 
of 150 milligrams of testosterone in six days, her serum calcium was 10.6 milligrams per 
cent on the second day after the last injection. In spite of the fluctuation of the serum 
calcium, inorganic phosphorus and alkaline phosphatase values determined simultane- 
ously were normal at all times. Routine urinalyses showed no abnormalities. She had a 
persistent leucopenia, but no abnormalities in the differential count. The erythrocyte 
count was normal. 

Case 2: B. N., a colored female, deaf mute, aged 36 was admitted to the Clinic in 
February, 1946. She gave a history of a mass in her left breast which had been growing 
rapidly for one year. She had had two normal pregnancies and was menstruating regu- 
larly at the time of admission. 

Physical examination disclosed a hard irregular mass in the left breast six centimeters 
in diameter. It was not fixed either to the skin or chest wall. There were enlarged nodes, 
hard when palpated, in both axillae. A biopsy of the primary tumor and both axillary 
nodes showed carcinoma. There were no skeletal metastases. The hemogram and 
urinalysis were within normal limits. 

Te.stosterone therapy was instituted, 25 milligrams was given intramuscularly for the 
first dose and then 50 milligrams every three days. Three weeks later she developed a 
generalized pruritus with some eczema formation. The dosage was reduced to 25 milli- 
grams every' three days and palliative topical applications were used on the skin lesions. 
There was no history of previous pruritus and no etiology could be found to explain it 
except perhaps the testosterone or its oil base. With continued therapy, however, it 
cleared up and then the dosage of androgen was increased to 100 milligrams per week 
given in 25, 25, and 50 milligram doses. Therapy- was stopped empirically in 105 days 
after a total dosage of 1425 milligrams. 

Reaction to the medication was nausea, flushing of the skin and possibly pruritus. 
She complained of "drawing” pain in her left breast and dull pain in legs and back, hut 
these were not severe enough to incapacitate her. She developed an increased hirsutism 
of the lower extremities and diminution in size of the uninvolved breast. She menstruated 
three days before the onset of therapy and again six weeks later during therapy. There 
were no further menstrual periods until four weeks after cessation of treatment. Follow- 
ing this .she was given a castration dose of roentgen irradiation. 

Three to four months after treatment was stopped, her breasts began to increase in 
size but there was no change in the hirsutism. Her weight showed a small but definite in- 
crease at the beginning of treatment, maintained itself until therapy was stopped, and 
then gradually decreased {see Figure 1). The serum calcium was initially 12.4 milligrams 
per cent, and showed no significant change during the course of treatment. The alkaline 
phosphatase fluctuated between l.G and G.O Bodansky units and the scrum inorganic 
phosphorus between 2.75 and 5.10 milligrams per cent. Xo abnormal changes in the 
hemograms and urinalyses were noted. 

In the eight months prior to castration, there had been a definite increase in the size 
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.of iho i)iiinjiry (tiiiior willi fixiifioii lo (ho skin in Mio iintorior iixillary fold. Tlio regional 
axillary niefasfases also inereasod in size hut n«> diseernihlo distant nietastasc.s developed. 
No syslcmie or syin])toniatie ehanges in (he )>!ilient have been Jioted, 

Case F. J)., a white fennile, aged 55, was adniiKed in the Clinic in March, lOlO. 
She gave Ji hi.sfory of a hard muss which had been pre.'-ent in (he right hreast for .several 
years. Four months prior (o adnii.ssion she noticed two sii’all “knots” which .seemed to 
be attached to the mass juid to the skin. The.'.e soon broke down and discharged a thick 
ycllowi.sh material. She believed she had lost .'10 to 55 pounds during the j)rcvious .'vear. 
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Physical examination revealed the entire right breast to be replaced by carcinoma 
measuring about 13 by 8 centimeters. The tumor was firmly fixed to the chest wall and 
had invaded the overl 3 'ing skin forming an ulceration five centimeters in diameter. There 
was a separate stony-hard mass above the breast fixed to the chest wall just to the right 
of the angle of Lewis. The right axillary nodes were enlarged and hard. Biopsy of the 
ulcerated area revealed carcinoma. Roentgenograms showed metastases to the lungs and 
a sclerosing lesion of both sacro-iliac joints. An incidental finding was a nodular non-toxic 
goiter which had been present for tweh-e years. 

She received 550 milligrams of testosterone propionate in 25 and 50 milligram doses 
over a period of 75 daj’s. No improvement was noted in the primary' tumor or the 
metastases and she became progressively weaker. Because of this and the fungating 
nature of the lesion, palliative roentgen therapj' was given to the primary lesion. The 
patient did not improve and died at home seven months after .she was first seen. Permis- 
sion for autopsj' was not obtained. 

No reactions to the androgen were noted, nor anj' effect on the hemogram, serum 
calcium, inorganic phosphorus, or alkaline phosphatase. Her goiter did decrease in size 
during treatment. 

Case 4: D- TF-, a white female, aged 42, was admitted to the Clinic in February, 1945. 
She had first noticed a small lump in her left breast fifteen months prior to admission. 
Two months after the appearance of the finst lesion, a small mass appeared in the skin of 
the right lumbar region. At this time a' left simple mastectomy and removal of the 
skin nodule was done at another hospital. Both lesions were diagnosed as carcinoma. Her 
post-operative course was uneventful for the first five months, when she developed pain 
in the left axilla and both sides of the neck. A radical dissection was then done on the left 
axilla at another hospital. Following the operation she bad pain in her neck and left arm, 
which at the time of her admission to our Clinic was so severe that she could not move 
these parts and was confined to bed. 

Physical examination revealed .skin metastases along the healed operative scar. The 
supraclavicular and cerrical Ijunph nodes bilaterally were matted together in almost 
solid sheets, forming a continuous mass of firm tissue e.xtending from the supraclamcular 
fossa to the tip of the mastoid on both sides. The skin over these areas was edematous 
and thickened. The left arm was edematous with marked tenderne.ss on pressure over the 
middle third. The axillarj' nodes were involved bilaterally . The right breast contained 
no tumor. There was a single metastasis recurrent in a small scar in the right lumbar 
region. Roentgenograms of the skeleton were suggestive of a destructive process in the 
head of the left humerus. Hemograms, urinalysis and blood chemistry studies revealed 
nothing of significance. 

She was admitted to the hospital and given 25 milligrams of testosterone propionate 
daily for a total of 300 milligrams. Fifty milligrams three times weekly' was then pre- 
scribed and she was sent home, A total of 750 milligrams of testosterone was admin- 
istered in 35 days. There resulted a very noticeable improvement of the pain in her neck 
and left shoulder but she continued to get worse and died 110 days after the onset of 
therapy. She frequently complained of sudden swelling and fullne.=s in the posterior 
triangles of her neck occurring from 12 to 24 hours after the administration of the 50 
milligrams of testosterone. The attending nurse stated that at these times an increased 
edema of the neck was visible. This would subside in about 12 hours. We have no explana- 
tion for this phenomenon. An autopsy was obtained and the diagnosis was recurrent 
carcinoma of the left breast with metastases to both a.villac, right breast, cervical lymph 
nodes bilatenillv, mediastinal lymph nodes and liver, and bronchopneumonia. Micro- 
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scopic ^tucly did not rcvciil Jiny clianges in tlic mnlignimt cells wliich we could attribute 
to tlio horwonnl therapy. However, she had not received testosterone for two months 
before death. 

Case o: C. A'., a colored feimdc, aged 45, was admitted to the Clinic in April, 1946. 
She had had a "knot” present in her left breast for twenty months. The tumor increased 
in size and three months before admission her right shoulder became painful. 

Physical examination revealed an acutely ill, cachectic patient, obviously in pain. Any 
movement of her head, trunk or extrejiiities elicited severe but vaguely focalized pain. 
Movement or pressure of the uiipcr cjid of the right htnoenm invoked excruciating pain. 
A .satisfactory physical examination and roentgen .study were impossible. In the left 
breast was a stony-hard mass six centimeters in diameter fixed to the skin but not to the 
underlying structures. The left axillary nodes were enlarged, hard and matted together. 
She presented the picture of terminal carcinomatosis. 

' The hemogr.'un and urinaly.si.s were not unu.sual. The serum calcium was 14.6 milli- 
grams per cent, the alkaline j)ho.s])hatasc w.as J.S Bodansky units. She was given 175 
milligrams of testosterone pro])ionatc in a ])eriod of four days. The pain in the right 
shoulder improved to the extent that .she could voluntarily move her right arm which 
heretofore she had been unable to do. She became moribund on the si.vth hospital day 
and died on the eighth day. An .autoi)sy was performed and the diagnosis was carcinoma 
of the left brca.st with metastasos to the left a.xillary Ijunpli nodes, head of tlie right 
humerus, liver, lungs and occipital bone with complete destruction of the bone and e.v- 
tension into the cerebellum, bilateral pulmonary edema, healed tuberculosis of the lungs 
and right axillary nodes, fibrous pulmonary adhesions, fibrous peritoneal adhesions, and 
leiomyomata uteri. Microscopically, we were unable to find any change in the malignant 
cells which we could ascribe to the hormonal thcraiij'. 

COMMENT 

All the above cases were treated with testosterone propionate in sesame 
oil (Oreton) bj'- intramuscular injections. It was given in doses of 25 and 
50 milligrams per injection for a total dosage of from 175 milligrams in four 
days to 1425 milligrams in 105 days. We tried to maintain the weekly 
dosage between 75 and 100 milligrams but this was not alwa 3 '^s possible as 
several of the patients lived at some distance from the Clinic. 

The most encouraging aspect of this work is the effect of the male sex 
hormone on the pain and disability of the patient. This was markedlj'' 
demonstrated in three of our five cases, of which cases' one and four are 
noteworthy. The former was bed-ridden because of severe leg pain due to 
extensive bony metastases. After the fii'st week of therapy she became 
ambulatory and several weeks later felt well enough to travel. The latter 
patient was talcing narcotics to relieve pain in her neck and shoulders which 
was severe enough to confine her to bed. After three weeks of therapy she 
was able to do without the narcotics and to get out of bed although she did 
not become completely ambulatory. In case five, in spite of the brief period 
of therapy and her terminal condition, relief of pain was sufficient to allow 
movement of the upper extremities the day before death. This she had 
been unable to do when admitted to the hospital. Although it is difficult 
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to evaluate, it is our impression that there was a definite improvement in 
appetite and sense of well being in three of the five patients. This relief 
from pain, especially that due to skeletal metastases, has been obsen^ed by 
others. Tarrow and Woodward (4) mention relief from pain in about one 
half of thirty-three patients, although there was no e\’idence of control of 
the disease. Pels (5) described alleviation of pain in two patients. The re- 
sults in one were quite dramatic, the patient becoming ambulatory after 
being bed-ridden for eighteen months because of pain. Adair and Herr- 
mann (1) likewise obtained relief from pain in three patients. Boger (3) 
reported similar results in one patient treated with surgical castration and 
oral androgen. 

Weight increase occurred in two of our patients, cases one and two. We 
found a direct correlation between the patient’s weight and the administra- 
tion of androgen. One maintained her weight and the other showed an 
increase during the course of therapy. Upon withdrawal of the androgen, 
both patients showed a definite progressive loss of weight. This is depicted 
in Pigure 1. Loeser (10) reported a case in which there was improved 
health and a gain of five pounds. The improvement lasted four months 
after cessation of testosterone therapy, and then the weight began to de- 
cline. Adair and Herrmann (1) obseiwed weight gains in three of four pa- 
tients receiving large doses of testosterone. Their patients gained as much 
as fifteen pounds in eight weeks. Since loss of weight is a poor prognostic 
sign in patients with carcinoma, the weight gains observed with the use of 
testosterone propionate are encouraging. We recognize the possibility that 
the weight gain may be a direct effect of the androgen rather than a re.sult 
of an inhibition of malignant processes. 

The serum calcium, inorganic phosphorus, and acid and alkaline phos- 
phatases^ were followed in three of the patients. One of these, case one, had 
numerous skeletal metastases. She received 500 milligrams of testosterone 
propionate in a six weeks period. Ninety daj^s after cessation of therapy, 
calcification of the osteolytic .skeletal meta.stases was demonstrable by 
roentgenogram. PoUowing this her therapy was sporadic and inadequate 
(she was reluctant to return to the Clinic) and the bone destruction in- 
creased. Her serum calcium during this period fluctuated between 9.3 and 
15.3 milligrams per cent. At one time after recei\'ing two 50 milligram doses 
of testosterone ten days apart, the calcium rose to 15.3 milligrams per 
cent. The subsequent determination five months later was 1 1 .8 milligrams 
per cent. Serum alkaline phosphatase levels, which were determined co- 
incidentally with the calcium, were within normal limits. These results are 


^ tVc wish to express our appreciation to Dr. Carroll F. Sliukers, Department of 
Biochemistry, for performing the scrum phosphatase determinations. 
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compniiblc in pnri, with Miosc reported by Farrow and Woodward (3). 
They found that the .scrum ealeium of patient.s Avith eareinoma of the 
breast and skeletal metasl.ases flucf, nates spontaneously. They treated 
thirty-three patients with a maximum tol.al dose of 300 milligrams of 
testosterone, and three patients with larger do.ses of lestosterone plus 
esl.rone. These patients showed an increased activity of the bony metas- 
tases. Adair and Herrmann (]) found improvement and calcification of 
osseous le.sions in three of their cases, two of wliich had a concomitant rise 
in the serum alkaline pho.spliatase. The}’’ u.scd ma.ssivc doses of testosterone 
propionate, with a t ot al dose of about 4000 milligrams. Our patient showed 
improvement at* first on regulated therapy, and then rcgre.s.sion Avhen 
therapy became irregular and inadequate. The observations of Farrow and 
Woodward, Adair and Herrmann, and ourselves would suggest that small 
or inadequate doses of androgen tend to activate skeletal metastases, while 
larger doses over a relatively .short period arc beneficial. The two cases 
without skeletal involvement showed no abnormality in the serum calcium, 
phosphorus or phosphatases. 

The effect of testosterone on the primary breast tumor and soft tissue 
metastases is discouraging Avith the dosage Ave have used. Case three re- 
ceh^ed 550 milligrams in 105 days AA’ith no detectable changes. The ulcer 
became cleaner and lost much of its odor, but this could Avell haA’'e been 
due to the topical therapy administered. In case tAvo the primary tumor 
definitely increased about three times in size and became more fixed to 
both sldn and anterior chest Avail, This Avas after a total administration of 
1425 milligrams of testosterone in 105 days, Adair and Herrmann (1) had 
one case of almost complete regression of the primary tumor and axillary 
metastases Avith a dosage of 3975 milligrams over a 105 day period. There- 
fore the lack of response in our case may haA^e been the result of too small a 
dosage. Two of our patients, cases one and four, had superficial soft tissue 
metastases; in one case to the skin of the chest Avail, and in the other to 
the supraclavicular and cervical lymph nodes. Our treatment here also 
failed to elicit a faAmrable response. The skin metastases in case one actu- 
ally increased in number although the skeletal metastases shoAved improA^e- 
ment. A very interesting phenomenon AA'-as observed in case four Avhich Ave 
cannot explain. This patient complained on several occasions of a transient 
feeling of fullness and SAvelling in the region involved by the cervical me- 
tastases. This occurred about tAA^elve to tAventy-four hours folloAving each 
of several injections of testosterone and seemed to be definitely correlated 
with it. Our knoAvledge of the effect of testosterone on tumor cells is still 

too incomplete to offer an explanation. 

We encountered no serious toxic reactions Avith testosterone propionate 
in sesame oil (Oreton). Most of the patients had the expected vaso-dilata- 
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tion. Although one patient had a generalized pruritus during therapy, this 
subsided spontaneously without stopping treatment. We cannot definitelj^ 
ascribe this condition to the efifects of the hormone. Amenorrhea occurred 
in the one patient who was menstruating prior to treatment. This was 
temporary and menses occurred four weeks after the cessation of treat- 
ment. Hirsutism and flattening of the non-cancerous breast occurred in 
this same patient who had received 142.5 milligrams of testosterone pro- 
pionate. This was the only patient w’ho show*ed emdence of \’irilism. 

There were no effects of the androgen on the hemograms, urinaly.ses, and 
serum proteins in an}' of these patients. One patient had a leukopenia when 
therapj^ w^as instituted, but this remained unchanged both during and after 
treatment. 

Our results in this studj' are .sufficientlj' encouraging to us to warrant 
our continuation of this method of treatment of inoperable carcinoma of 
the breast. 


CONCLUSIONS 

1. Five patients with carcinoma of the breast and metastases to the soft 
tissues and skeleton were treated wdth testosterone propionate. 

2. Following therapy sjTnptomatic relief of pain and increased sense of 
well being of the patients were pronounced. 

3. Moderate doses of testosterone propionate have no beneficial effect on 
the primary tumor or soft tissue metastases. 

4. The results suggest that recalcification of osteolytic metastases occurs 
with adequate therapy. 

5. No serious side reactions were noticed with this method of treatment. 
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SYMMETRIC CEREBE.AL CALCIFICATION WHICH 
FOLLOWED POSTOPERATIVE PARATHYROID 
INSUFFICIENCY: REPORT OF A CASE 

IRVING S. SIGLIN, L. M. EATON, JOHN D. CAMP, 

AND SAMUEL F. HAINES 

From Ihe Mayo Fountlalion and the Mayo Clinic, Rochenler, Minneiiola 

T hree communications pertaining to symmetric cerebral calcification 
were published by Camp, Love, Eaton and Haines (2, 3, 5) in 1938 
and 1939, and a thesis on this subject was prepared by one of us (Eaton 
(1) ). In these communications were described some of the roentgeno- 
graphic (Fig. la and 6) observations in .seven cases and the data obtained 
at necropsy in one of these cases. 

The point was emphasized that symmetric cerebral calcification was 
often associated with .spontaneous parathyroid insufficiency, and it was 
our opinion that the changes in the brain resulted from parathyroid in.suf- 
ficiency. This hypothesis could, of course, be somewhat strengthened by 
the finding of symmetric cerebral calcification in a case of po.stoperative 
parathyroid in.sufficiency, but this we had been unable to do at the time of 
our last publication. Failure to find .such an occurrence may have been due. 
in part to failure in earlier years to make roentgenograms of the skull in 
our cases in which parathyroid in.sufficiency followed thyroidectomy, and 
in part, also, to the fact that whereas the condition of most patients who 
have postoperative parathyroid insufficiency is properly diagnosed and 
treated early, many patients with .spontaneous parathyroid in.sufficiency 
are untreated for many years. It is generally true also that, in most cases, 
spontaneous parathyroid insufficiency is of severe degree, whereas a larger 
number of those patients who acquire the deficiency after operation have it 
to a less .severe degree. 

In 1939, Kahn, Lion and Zimmerman (4) reported a case in which cere- 
bral cortical calcification .simulated Pick's disease. The disease occurred in 
a patient who had postoperative parathyroid ins-ufficiency, and study of 
tissue removed from the brain showed the same tjTie of change that we 
had found in the brain of one of our patients. In this ease the chronic 
parathyroid insufficiency appeared to have been present for fourteen year.s. 
The authors have discussed the po.s.ribility that the cerebral calcification 
might be due to parathyroid insufficiencj'. 

The occurrence of calcification in patients who have parathj-roid in.^uffi- 
cienc 3 ' has been further corroborated bj- the finding of roentgenographic 
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Fig. Iff. Left lateral view of tlic skull of a boy thirteen years ajul seven months old, 
with spontaneous parath 3 'roid insufncionc.v showing areas of calcification below the usual 
situation of the anterior horn; h, anterojiosterior view of the skull of the same patient, 
showing sjunmetric areas of calcification in the region of the basal ganglia. 



Fig. 2a. Left lateral aspect of the skull of the patient in the case reported in this 
paper, showing extensive calcification of the basal ganglia, and slight calcification of the 
cerebral hemisphere above the basal ganglia; h, anteroposterior view of the skull of the 
same patient, showing symmetric distribution of the calcification. 
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evidence of cerebral calcification in 11 of 17 patients vith spontaneous 
parathjToid insufficiencj' studied at the Maj’o Clinic from 1935 through 
1945 and by the finding, in one of these 17 cases, of calcification in an 
area of the subcutaneous tissue. 

The present report deals vdth a patient who had postoperative para- 
thyroid insufficiency and who also had sjonmetric cerebral calcification. 

REPORT OF A CASE 

A factory worker forty-two years old entered the !Mayo Clinic on January 1, 1944i 
complaining of poor vision and frontal headache. Eighteen months prior to admission, 
he first noted difficulty with his vision. New glasses had been fitted; they had maintained 
improved vision for about a year. At the end of that period blurring of ^^sion had become 
progressively worse. 

When we saw the patient he had been suffering for about two months from persistent 
dull frontal headache and occasional sharp, shooting pains over both temples. There 
were also sharp frontal pains which might occur at any time of the day or night. Pains 
in the head did not become worse during coughing, sneezing or bending, but diplopia 
occurred frequently. An anodyne (anacin) gave relief. The patient's wife stated that he 
was becoming much more irritable, fidgety and childlike, and that his memory had 
deteriorated markedly'. The possibility- of his ha^'ing a brain tumor had been considered. 

The history of this patient revealed a chronically ner^'ous disposition that had become 
worse during the prenous ten years. He had had a goiter and had complained of dyspnea 
in 1920. Thyroidectomy had been performed. On the morning after thyroidectomy' he 
had experienced carpopedal spasm, with recurrent attacks at three months and twelve 
months postoperatively'. The patient then had been free from such attacks for eighteen 
years, although he said he occasionally felt “dizzy and lightheaded.” 

In 1940, he had experienced a fourth attack of carpopedal spasm, followed by several 
attacks which had occurred about every other day'. One episode had awakened him from 
sleep, and he had noted that he usually slept for several hours after an attack. He had 
never bitten his tongue or becoipe incontinent "during an attack. There was no family 
history of convulsions. His only aura consisted of a sensation of dizzine.ss before attacks; 
he rejected the possibility- of hyperventilation. The last episode of carpopedal spasm had 
occurred in April, 1943, about eight months before the patient came to the clinic. The 
patient drank much milk, and stated that he thought food relieved his nervousnes.s. 

Examination disclosed a well-developed, well-nourished white man who exhibited an 
occasional muscle tremor. Blood pressure was 115 systolic, and 70 diastolic, expressed in 
millimeters of mercury-. The pulse rate was GG. Re.sidual thyroid tissue, palpable on the 
left, was estimated to be about 2.5 by- 5 cm. A presystolic murmur could be heard at the 
apex cordis, and there was a diastolic murmur at the pulmonic area. Reflexe.s were 
moderately- diminished bilaterally. Chvostek’s sign was elicited, and Trous.seau's sign 
was pronounced. The ocular fundi appeared to be normal, so far as they could be .seen, 
but diffuse opacity of the lenses of both ey-es was noted. Results of the urinalysis, of the 
Kline test of the serum, and of roentgenograms of the thorax were negative, Re.sult.s of 
blood counts and of electrocardiography were within normal limit.«. The basal metabolic 
rate was —4 per cent. Roentgenograms of the skull were reported as demon.“trating 
“very- extensive calcification of the basal ganglia on both sides, especially on the right. 
There is some slight calcification in both cerebral hemi.sphere.s above the basal ganglia” 
(Fig. 2a and b). 
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TIic value for serum calcium was 5.5, and that for jdiosphorus, G.G mg., per 100 cc. of 
scrum. Two grams of calcium lactafe in .solution wa.s admini.stcrcd in doses of one tea- 
spoonful (about *1 cc.) four times daily, along with two capsules (1.25 mg.) ofdihydro- 
tachy.stcro!, for two days; tiicn ojic capsule (0.G25 mg.) of dihydrotachystcrol was 
administered daily. Cataract surgery was deferred for .several months. 

Tlie patient returned to the clinic on March 12, 1945, for removal of cataracts. His 
sight had become j)rogrossively wor.se, .so that he had been unable to work, but he was 
much Ic.ss nervous tluin formerly, and had not had convulsions or numbnc.ss and tingling 
of the hands .since the institution of aderjuate thcrajn'. He liad continued to take one 
teaspoonful of calcium lactate three times daily, but had not continued to take dihydro- 
tacliysterol. He had gained 5 pounds (about 2 kg.) during the two months j)rior to this 
.second visit to the clinic. 

Results of e.vamination were as jueviously noted e.vcept that Chvostek’s and Trous- 
seau’s signs were not obtained. Studies of .serum cliemistry at this time .showed the value 
for calcium to be 9.0, and that for plio.sphorus to be 5.4 mg., per 100 cc. of serum. The 
patient underwent 0 ])eration on I\Iarch 19, 1945, at which time an immature cataract 
was removed from the right eye. Rccoveyv was without incident. 

COMMENT 

This case, illusti’ating the occurrence of symmetric cerebral calcification 
in a patient who had parathyroid insufficiency wliicli apparently developed 
after thyroidectomy, seems to us to support the opinion that the charac- 
teristic cerebral pathologic process actually is secondary to parathyroid 
insufficiency. The intermittency of symptoms in this instance is similar to 
that seen frequently in cases of postoperative parathyroid insiifficiencj''. 
The control of symptoms, including convulsions, without demonstrable 
changes in the roentgenologic picture of cerebral calcification, is also simi- 
lar to the observation in other patients. In fact, in one of our patients 
(Fig, la and h) with spontaneous parathyroid insufficiency — a boy thirteen 
years and seven months old who had had convulsions for six years — con- 
tinuous treatment resulted in control of convulsions and was accompanied 
by a rise in the intelligence quotient from 73 to 99, although the cerebral 
calcification showed no change over a period of nine years. Similar experi- 
ences have been noted in other patients. 

SUMMARY AND CONCLUSIONS 

Symmetric cerebral calcification, demonstrable roentgenographically, 
frequently is observed in the presence of idiopathic parathyroid insuffi- 
ciency, and is herein reported in a case in which parathyroid insufficiency 
followed thyroidectomy. This case supports the opinion that the cerebral 
changes are secondary to the metabolic disturbance resulting from insuf- 
ficient parathyroid secretion, and that these cerebral changes are not the 
cause of the disturbance. Adequate treatment of parathyroid insufficiency 
leads to relief of clinical symptoms, but does not cause the cerebral calcifi- 
cation to disappear. 
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FEMINIZING TUMOR, OF THE TESTIS 
Phesumably Abertiant Abrenocorticae Tumor 
ERLING OSTERGAARD 

From (he Sitroicnl Dcparlmcnt of the Viborg Covvtg Ilospitnl* Copenhagen, Denmark 

I N MOST instances of feminizing Uimors observed in adnli males, the 
most conspicnons symplom of feminization is gynecomastia, accom- 
panied by more or less pronounced genital atrophy and sometimes but not 
ahva 3 ^s,■ loss of capacit,^' for sexual function. The appearance of gjmeco- 
mastia may also be due t o other causes, however. Thus the phenomenon 
has been described as a hereditaiy familial character (5). In lesions pro- 
ducing atroph}'’ of the tcsti.s, or after castration, gynecomastia or g^meco- 
mastia-like deposits of fat ma}’’ appear even though this is far from being 
the rule (15). 

The tumors which in adult males have given rise to feminization have 
originated from the adrenal cortex or testis. The feminizing adrenocortical 
tumors have most often been carcinomas, but on the whole thej’’ are rare. 
In 1942 Roholm & Teilum (17) described such a case, revieudng at the 
same time the 6 instances of feminizing adrenocortical tumors previously 
reported. 

When adrenocortical tumors are able to alter the sex characteristics 
usually in the male direction, the change is due to production or, rather, 
hyperproduction of androgens or estrogens respectiveRE AVhenever testicu- 
lar tumors have been feminizing, ph 3 ’'sical changes have also been due to 
hormonal production. At any rate this applies to the highly malignant 
chorionepithelioma of the testis — the testicular tumor vdiich most often 
gives rise to .gynecomastia. Aside from chorionepithelioma, gynecomastia 
has been observed in a few cases of other malignant testicular tumors — as 
in seminoma (21, 8) and embryonal carcinoma (8). In such cases of ma- 
lignant testicular tumor it is difficult to establish the genesis of the gyne- 
comastia, which perhaps ma 3 '^ be due to the prevention of the testicular 
function by the tumor rather than to any endocrine function of the tumor 
itself. 

Finally, gynecomastia has been obsei'ved a few times in cases of non- 
malignant testicular tumors; in two cases of interstitial cell tumor (14, 10) 
and in one case of testicular paraganglioma. These cases will be mentioned 
further in the discussion of the following instance of feminizing testicular 
tumor observed by the writer. 

Received for publication Alarcli 13, 1947. 
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CASE HISTORY 

The patient was a farmhand, 28 years old, who was admitted to the hospital in 
iMarch 1942. In the last couple of years he had noticed that the mammae were increasing 
in size and he entered the hospital to be treated for this anomaly. 

There had been no pain or unusual sensation in the mammae, nor any secretion. He 
does not remember anything about prerdous traumatic injury- to, or pain in the scrotal 
region, and he had not noticed any enlargement of the left testis. Libido and sexual potency 
were said to be normal. 

He was of medium height, of r-irile build with well-developed muscles and no excess 



Fig. 1 

adipose tissue. His hairiness was of the masculine type. The mammae were rounded as 
in a young girl, with distinctly well-developed mammary glands. No secretion could be 
e.xprcssed from the papilla (Fig. 1). An examination of the genitals showed the pubes 
to be normal and the penis normally developed. Both testes were in the scrotum but the 
right was somewhat atrophic, about the size of a pigeon egg. The left testis was about 
tnice as large, and at its upper pole a well-defined tumor was palpable. 

Surgical intervention by semicastration was performed on March 20. The removed 
testis contained a well-defined tumor, about the size of a large hazel-nut, arising from 
the testicular hilus; on section, the cut surface was yellowish-orange in color. 

Hislological Description (Dr. Fr. Gregersen): The testis .riiowcd the presence of a 
roundish tumor that had no connection with the tubules and no relation whatever to the 
testicular parenchyma, being surrounded by a capsule of connective tissue. The tumor 
was lobated by rather coarse streaks of connective tissue; it was very rich in ccll=, being 
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inado iij) of ratlior large cells, arranged in alveolar licaps or in narrow streaks, here and 
there in rosette-like pattern, surrounded by eaj)illaries and sinusoids, and in some areas 
by delicate connective tissue se])ta. The cells were rather rich in protoplasm, var^dng in 
form from ])lnnip spindle-formed to more cylindrical, somewhat epithelioid colls, often 
adjusted in form to each other. In .sections stfdncd jiftcr v. Giesen-Hansen the cells wore 
smoky-yellowish in color. The nuclei were rather large, round or slightly ovoid, with a 
single nucleolus. The tumor tissue had nothing in common with tumors arising from 
testicular parenchyma, and there was nothing suggestive of ovarian tissue. As the .speci- 
men Avas fixed in formalin-alcohol, it was not jm.ssible <o judge Avhether it might haA'c 
been chromaflin. An atteni])t at imj)regnation with silver .showed the cytoplasm to be 
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coarselj" granular, but there AA^as no definite argyrophilia of the granules. Nor did the 
Giemsa stain give any absolutely certain color reaction, as the cells became bluish-green, 
not markedly green. Mitotic figures AA'ere rather numerous. According to the structure 
of the tumor, and the character and arrangement of the cells, it resembled a tumor arising 
from chromaffin tissue. OAving to the fixation of the specimen in formalin-alcohol, hoAV- 
ever, it was not possible to establish this diagnosis AAoth certainty. 

The tumor Avas Avell-defined and shoAA'ed no destructive groAvth, so that it afforded no 
histological evidence of the malignancy Avliich might have been suspected because of the 
unusually large number of cells and many mitoses. (Fig. 2). 

Hormonal Analysis (Dr. Christian Hamburger), on March 12 (prior to the removal 
of the tumor) : Friedman reaction negative. 

Gonadotropin; 0 (f.c., <50 m.u. per day). 

Estrogens; about 200 m.u. per day. 

Androgens: 25 i.u. per day. 

On April 7 (after remoAml of the tumor): 

Gonadotropin: about 50 m.u. per day. 
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Estrogens: about 50 M.tr. per day. 

Androgens: about 62 i.u. per daj*. 

At the time of the patient's discharge from the hospital, about 3 weeks after the opera- 
tion, the breasts had not diminished distinctly in size. The patient has been re-examined 
several times, most recently in April 1944. During this period the breasts have decreased 
gradually until they are now only slightly enlarged. Remnants of the pre\'iously enlarged 
mammary glands are still palpable. The patient is verj' satisfied ndth the result. The 
right testis has grown distinctlj', being now of normal size and consistency. There has 
been no disturbance in sexual potency. In the meantime the patient has married and is 
now the father of a child. He feels perfectly well. There are no signs of metastasis from 
the removed testicular tumor. 

DISCUSSION 

There can be no doubt that the testicular tumor in this case was femin- 
izing. This is indicated by the fact that the gjmecomastia appeared to- 
gether with the development of the tumor and disappeared after the re- 
moval of the tumor. This is further indicated by the demonstration of in- 
creased estrin excretion prior to the removal of the tumor and normal 
estrin excretion after the operation, as well as by the pre%’ious atrophy of 
the right testis and its subsequent growth after the operation. There was 
no disturbance of the sexual potencjq it is true, but this feature was also 
absent in several of the cases mentioned in the literatxu-e. 

In trying to classify the present tumor among the feminizing testicular 
tumors mentioned in the introduction, the possibility of chorionepithelioma 
can be excluded at once because of the morphology' of the tumor, the course 
of the case and the absence of excretion of chorionic gonadotropin vdth the 
urine. Nor has this tumor anything in common with seminoma or em- 
bryonal carcinoma. On the other hand, the tumors arising from interstitial 
cells in the testis are rather to be taken into consideration. According to 
the prevaihng ^riew, the interstitial cells (Leydig’s cells) in the testis produce 
a mascuhne hormone. In keeping with this vdew pubertas praecox has been 
observed in the cases of boys in whom interstitial cell tumors have been 
described (19, 22). In those cases— nearly 20— in which interstitial cell 
tumors have been described in adult males, changes in the sexual character- 
istics were observed only in the two reported by Monaschkin (14) and 
Hunt and Budd (10), where the tumor was accompanied by development of 
gjmecomastia and, in the case of Hunt and Budd, also with disturbances in 
sexual potency'. 

The interpretation of these two cases, however, is open to criticism. Thus 
Mathias (9) thinks that in IMonaschkin’s case the lesion involves an in- 
flammatory reaction resulting in an increase in interstitial cells, not any 
true tumor formation. This patient presented a distinct atrophy' of the 
other testis, aspermia and feminine limitation of the pubes, on which ac- 
count Mathias thinks that the patient was a castrate-like, slightly feminine 
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male with gynecomastia that could nol. have l)cen produced by increase 
in interstitial colls. 

In Hunt and Hudd’s patient, a man of 42 years, the feminizing testiculai- 
tumor was well-defined, 2-2.5 cm. in diameter, sit,uated in the mediastinum 
of the t.cstis, yellowish on the cut surface, and morphologically the tumor 
cells resembled intcrst.itial cells. The urine showed an excretion of 1000 
units of luteinizing gonadotropin (chorionic gonadotropin?) per liter. The 
excretion of est rogen and androgen was not examined. The increased excre- 
tion of luteinizing gonadotropin is difficult to understand in connection 
with an interstitial cell tumor; it rather suggests that the tumor or the re- 
moved testis contained chorionic elements. Ihit this assumption is not cor- 
roborated by the course of the case, as no recmrrcnce or metastasis was 
observed during a period of two j'cars. 'Jdius it seems rather doubtful that 
these two feminizing testicular tumors really were interstitial cell tumors. 

In its course, as well as in the size, location and macroscopic appearance 
of the tumor, our case resembles the case reported bj’^ Hunt and Budd. 
Microscopically, however, the t umor cells in our case differ somewhat from 
interstitial cells, being darker in color, deficient, in ])rotop]asm and more 
closely packed. So this could hardly have been an instance of interstitial 
cell tumor. 

From the histological description it is evident that in its structure and 
cellular morphology this tumor is like those arising from the chromaffin 
tissue in the adrenal medulla or from the paraganglia. In the literature, an 
instance of gynecomastia has been described in connection with a testicular 
tumor reported by Botteselle as a paraganglioma. 

It seems rather strange, however, and it has not been described before, 
that a tumor consisting of adrenomedullary cells should be able to alter the 
sex characteristics whereas this phenomenon has been reported not in- 
frequently in adrenocortical tumors. So the question is if it might not be 
more likely in our case (and perhaps in that of Botteselle too) that the 
tumor was an aberrant adrenocortical one rather than a paraganglioma 
of adrenomedullary cells. At any rate in our case it was not possible 
to prove that the cells belonged to the chromaffin system, and from the 
only description of Botteselle’s case accessible to the writer it is not evident 
that the tumor described as a paraganglioma was chromaffin. In these cases 
it would hardly be possible from the cellular morphology alone to decide 
with certainty whether the tumor was made up of adrenocortical or ad- 
renomedullary cells; and it happens but seldom that an adrenocortical 
tumor presents the three zones of cells typical of the adrenal cortex. Mor- 
phologically, the cells in our case may very well be adrenocortical cells. 
From the description and the microphoto it will be noticed that in our case 
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the cells are arranged in alveolar heaps, narrow streaks, sometimes forming 
rosettes, surrounding capillaries and sinusoids, or surrounded by such 
vessels — a microscopic picture that corresponds xery well to the features 
encountered in tumors of the adrenal cortex. Also the increased output of 
estrin and the lack of gonadotropin excretion correspond to findings that 
may be expected in a feminizing tumor of the adrenal cortex. 

It may perhaps seem rather surprising that a tumor of the testis should 
consist of adrenocortical cells. Still, from the pathological anatomy we 
know that adrenocortical tissue ma 3 ’’ occur in other pacts of the organism 
besides the adrenal. Small accessory adrenals have been demonstrated not 
only in the immediate \dcinity of the adrenal but also along the course of 
the internal spermatic vein (2) and in the ligamentum latum, near its 
lateral margin, where the occurrence of these bodies was first demonstrated 
by Marchand (11), on which account they often are designated as adrenals 
of Marchand. Marchand (1882) described then a small 3 ^ellouish bod 3 % 1-3 
mm. in diameter, built up histologically as adrenocortical tissue. Later, 
such bodies have been demonstrated also between the testis and epididymis 
(3), in the mediastinum of the testis (18), in the \dcinity of the epidid 3 Tnis 
(23) and the ductus deferens (20, 13). They are found fairly often in the 
newborn and infants, but have been demonstrated also in adults. As a rule, 
they are quite small, onty a few millimeters in diameter but in rare in- 
stances they have attained cherr 3 '- size. In certain cases these accessor 3 ’’ 
adrenals have been looked upon as the origin of tumor formation (16). 

In a very few cases, changes in the sexual characteristics have been de- 
scribed in connection udth such aberrant adrenocortical tumors located in 
the ligamentum latum (12, 7, 6, 4). As far as the writer has been able to 
find out, hitherto no instance has been described of a feminizing adreno- 
cortical tumor localized to the testis. As mentioned, however, several things 
suggest that the tumor here described constitutes such a case, perhaps de- 
veloping from a Marchand adrenal located in the hilus of the testis. 

Nearly all the feminizing adrenocortical tumors reported preriousl 3 ’^ (17) 
have been malignant. On account of its richness in cells and the rather 
numerous mitoses, the tumor here described is a little suspect of malig- 
nancy. Possibly these characters of the present tumor are the reason why 
it produced estrogen and brought about the change in the sexual char- 
acteristics in contrast to most other aberrant adrenals or instances of h 3 '- 
perplasia or tumor formation developing from such bodies. In the present 
case, however, there was no definite histological eridence of malignanc 3 ' 
of the tumor and the course of the case under two 3 ’ears observation 
without any recurrence or metastasis, excludes the probabilit 3 ' ofmalig- 
nanc 3 '. 
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SUMMARY 

Reference is made to the various feminizing tumors, and an account is 
given of tlieir mode of action. 

The feminizing testicular t.umor oljscrved by the writer was found in a 
man of 28, in whom gynecomastia had developed in a couple of years. In 
addition there was atrophy of the non-tumor-bearijig testis, increased ex- 
cretion of estrogen with the urine, but no output of gonadotropin and no 
disturbance of sexual ])otency. Aft.cr removal of the tumor, the estrogen 
output decreased t.o normal, the gynecomastia subsided almost completely 
within two years, and the ot.hcr testis increased to normal size. The tiimor 
removed was a little larger than a hazel-nut, well-defined, localized'to the 
hilus of the testis. On the section surface it was yellowish-orange in color. 
Histologically it showed no resemblance to any of tlie tumors usually oc- 
curring in the testis. 

As to the nature of the tumor, the author discusses the more obvious 
possibilities of interstitial-cell tumor, paraganglioma and adrenal cortical 
tumor. On the basis of the histological features and the endocrine function 
of the tumor, the author arrived at the conclusion that presumably it was 
an aberrant adrenal cortical tumor, developed from accessoiy adrenal cor- 
tical tissue located in the hilus of the testis. 
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1. Studies in Coni’us Luteum Function. 

J. S. L. Browne, J. S. Henry .md E. H. Venning. (From the McGill University 
Clinic, Rojml Victoria Hospital, Montreal, Canada, and the Department of Ob- 
stetrics and Gynccologj’’, McGill Univensity.) 

Sodium pregnanediol gluciironidate was determined hj' the method of Venning and 
correlated with endometrial biojisies. In 21 cycles in 20 cases biopsies showed no pro- 
gestational changes when taken just before tlie onset of the menstrual period, and, 
the pregnanediol in the same C 3 mle was absent. In 45 c.vcles in 36 cases the biopsies 
showed earlj’’ or late progestational changes and this was well correlated with the time 
of onset or the presence of pregnanediol. On no occasion was the pregnanediol positive 
in a cj'-cle in which the biopsj’’ showed no progestational change. There were no cases of 
adrenal tumours with amenorrhoea in this series; in sucli cases pregnanediol has been 
found to be positive with an atrophic endometrium. On 10 C 3 ^cles in S cases the biopsies 
showed progestational changes but no pregnanediol was present in the same C 3 ''cle. Some 
of these discrepancies are explicable on the grounds of ver 3 ^ large volumes of urine which 
prevented the detection of pregnanediol. The effect of chorionic gonadotropin on preg- 
nanediol excretion has been further studied. If chorionic gonadotropin is administered 
in a dose of 1000 international units dai^y in the earl 3 ’- part of the luteal phase, in some 
instances a marked increase in the e.xcretion of estrogen occurs (up to as high as 3,800 
units in one case). The excretion of pregnanediol is prolonged and endoiretrial biopsies 
show histological changes similar to those seen in early pregnancy. In certain cases 
however, the corpus luteum function cannot be prolonged by the administration of this 
dose. 

2. Progesterone Therapt of Uterine Fibromyomata. 

Albert Segaloff, John C. Weed (by invitation) and William Parson. From The 
Alton Ochsner Medical Foundation, The Ochsner Clinic and the Departments of 
Medicine and Gynecology, Tulane University of Louisiana School of Medicine, 
New Orleans, Louisiana. 

Patients with uterine fibrom 3 '-omata have been treated with progesterone. 
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Only those patients in whom it has been possible to outline the tumor by roentgenog- 
raphy with either intraperitoneal carbon dioxide or the intrauterine instillation of radio- 
paque oil have been followed. 

Three patients were treated for 39 to 61 days with daily intramuscular injections of 
20 mg. of progesterone. One patient was given 100 mg. of anhydrohydroxy progesterone 
by mouth daily for eight weeks. 

All four of these patients have come to surgery. There was no decrease in the size of 
the fibromyomata. Many of the fibromyoraata showed microscopic e\-idence of regression. 

Three additional patients have been implanted with 7 or 8 200 mg. pellets of proge.=- 
terone. They have been followed from one to six months but none have as yet come to 
surgery. 

There has been no significant interference with the menstrual cycles. Urinarj' gonad 
stimulating hormone and 17-ketosteroid excretion have also not de\-iated significantly 
from the pretreatment values. 

3. Distobtiox of the Spiral Artery ix the Ovary ix the Presexce of Corpcs 

Hemorrhagichm Cysts After AnxnxisTRATiox or Goxadotropixs to Rabbits. 

S. R. M. Reynolds, Carnegie Institute of Washington, Department of Embrj'- 
ology, Baltimore 5, iMd. 

The terminal arterial supply of the ovary' arises from the coils of one or two spiral 
arteries lying along the hilus of the ovary. This arrangement, it has been surmised, 
lowers arterial blood pressure within the ovary to near-osmotic levels, and equalizes it 
throughout the ovary'. After injection of gonadotropins, the coils become “paid out” 
evenly' during the initial response of o\'ulation, luteinization, and generalized follicular 
growth. Accordingly, the spiral arrangement of the main arterial supply to the ovary' 
permits ready adjustment to an increase in length of the ovary. 

In a series of rabbits receh'ing gonadotropins, and sacrificed at twenty-four hour in- 
tervals, a certain number showed fresh corpora hemorrhagica. Within the first twenty- 
four hours, the coils were evenly' extended regardless of whether or not fresh small 
corpora hemorrhagica were present. It was observed that whenever large corpus hemor- 
rhagicum cy'sts (measuring from about 2 to 3 millimeters across) were present two to six 
days after injection the cysts were distal to a region of disruption in the orderliness of the 
coils. Recent cysts have been seen on the ninth day which were associated with sym- 
metrically arranged spiral arteries as well as with ones which were disrupted. 

All specimens were injection-corrosion preparations in which 'vynilite was used as the 
injection mass. The preparations were studied from stereoscopic photographs enlarged 
two or three times. 

4. Gox.iDAL Stimulatiox Folloutxg the Ad.mixistb.\tiox of Axtigoxadotropic 

Serum. 

Herbert S. Kupperman, Roland K. Meyer and .1, C. Finerty. From the Zoological 
Laboratories, University of Wisconsin, Madison, Wisconsin, and the University of 
Georgia School of iledicine, Augusta, Georgia. 

Antigonadotropic serum obtained from rabbits injected with aqueous (unfraction- 
ated) extracts of sheep pituitary was administered to immature rats. The serum was in- 
jected for a period of 10 days to two groups of rats, one and ten days old. re.-pectively. 
Vaginal introitus occurred in the animals treated with antigonadotropic .«erurn .3-4 week.= 
prior to that in the littermate control. Patency of the vagina occurred, on an average, 
10.9 days after cessation of antigonadotropic therapy. .Associated with the ob=ervcd 
precocious sc.xual maturity' there was marked ovarian and uterine stimulation over and 
above that seen in the control females. Basophilic changes were observed in the pituitary 
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ghuuls after tlic ten day f.i eatnicnt witli jintiliornionc. However, gonadotropic assays per- 
formed at (his time sliowed the pitnil.ary of tlic antihormone-lreated rats to contain less 
gonad-stimulating substances than tliat of littermatc controls. These data demonstrate 
that precocious se.vual maturity, endogcufuis in origin, may be the result of morphological 
changes induced in the hyjiojjhysis of the itijccted animals. The data present evidence 
that the ovary of the sc.xually immature rat secretes a gonadal hormone, the ab.sencc of 
which will cause haso])hilism in the anterior pituitary. 


5. Livku .\kj) Gon.vd.vi, Cu.vxoks Foli.owixo tjie An.MiNi.sTn.vnoN of CAitnox Tet- 
3{.\ciinoini)i; to H.at.s .ax?) Ficmau: Gui.vk.a Ihos. 

Boris Krichesky, S. -I. Glass, E. Furlong and i\I. Feincr, Department of Zoology, 

U.C.lv.A. 


Previous c.vpcrimcntal and clinical ohserA-ations suggest: 

1. That a liver-gonadal syndrome may follow or be associated with sustained and 
extensive liver damage, 

2. That the impairment of gonadal function may be the end result of hepatic failure 
to inactivate the steroid hormones, especially the estrogens and androgens. 

To test this theorj', further ol)servations on this liver-gonadal relationship are being 
reported. It was found th;it the feeding of carbon tetrachloride to male rats and female 
guinea ])igs Avas folloAved by hepatic cirrhosis and gonadal damage in both groups of 
animals. In the guinea pigs, estrogen excretion is strikingly increased for over 50 days to 
be followed by a droj) Avithin GO days to i)rctreatmcnt Ica'cIs. The OA-arics at the terminal 
]Ahase of this e.xperimcnt shoAv .striking atrophy. 

Whether these gonadal cfTects are a direct result of the liA'or damage and/or changes 
in pituitary gonadotroj)ic function is being iuA'cstigatod. 

Lantern slides of the A'arious morjAhologic changes observed in the sequence of pro- 
gressiA'c liA’-er and sex organ damage Avill be shoAvn. 


G. Clinicau Evauuatiox of Dibxestrou, a Sa'ntuetic Esthogex. 

A. E. RakofT, K. E. Paschkis and A. CantaroAv. Jefferson IMedical College and 

Hospital. 

Dienestrol ( 4 : 4 ' dihydro.xy- 7 -o--diphenyl-^;«r-hc.\adi-) AA\as eA\aluated in S2 patients 
AAuth A^arious conditions in A\diich estrogen therap}’' was indicated Avith reference to clini- 
cal improAmment, objective response, and evidences of toxicity. 

In 40 menoiiausal AAmnicn dienestrol afforded e.xcellent relief in every instance, the 
minimal dosage necessary ranging from 0.1 to 1.0 mg. Avith an aAmrage of 0.43 mg. daily. 
HoAVGAmr, the aAmrage dosage required to improA’-e the deficiency smear to a slight estro- 
gen effect AA'as 0.77 u’g. AAdiile to produce a- marked estrogen effect required much higher 
dosages. Bleeding during the course of treatment or on AA'ithdraAval occurred only twice 
on therapeutic dosages and in tAA'o other cases AAuth higher dosages. It Avas difficult to 
induce bleeding in younger AA’-omen Avith amenorrhea even AAuth high dosages. In 26 
postpartum patients inhibition of lactation AAAas readily obtained AA'ith dosages of 1.0 mg. 
daily for 3 daj^s and 0.5 mg. thereafter for 1 Aveek. These findings suggest that dienestrol 
has a relatively marked inhibiting effect on the pituitary. 

No symptoms of intolerance to dienestrol were noted in any patient CA^en in high 
dosage. In 25 patients treated for 4 to 12 months (average 6-J months) no eAodences of 
toxicity were noted nor any significant changes in blood count, urinalysis, or liA^er func- 
tion studies. 

7. Diethylstilbesteol Dipalmitate in Aqueous Suspension. 

S. Charles Freed, Department of Medicine, Mt. Zion Hospital, San Francisco, 

California. 
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We have demonstrated that there are at least two advantages in preparation of fat 
soluble crj’stallinc sex hormones 'suspended in aqueous medium (estrone, stilbestrol and 
testosterone). These advantages are freedom from the allergic reactions of the usual oil 
vehicle and increased therapeutic effectiveness through a delay in absorption of the 
aqueous suspension over that of the oil solutions. Dieth 3 'lstilbestrol dipalmitate, a slowly 
absorbed estrogen nith prolonged action was suspended in an aqueous m.edium to de- 
termine whether this possessed the advantages over an oil solution. Five mg. of the ma- 
terial containing 1.6 Gm. of the active component was administered evers' two weeks to 
menopausal patients according to the plan established for the other preparations. Eightj’- 
six'patients received 242 treatments. There appeared to be no appreciable difference in 
the beneficial effect of these patients with a comparable number of patients receiving an 
equal amount of the same material dissolved in oil. Either the oil solution is as slowh- 
absorbed as the aqueous suspension or else there is no enhancement of effect by further 
slo'SN'ing down the absorption of this preparation. The onh' advantage therefore of an 
aqueous suspension of diethjdstilbestrol dipalmitate over that in oil is its freedom from 
local allergic reactions. 

S. The Effectt of Diethylstilbesthol Upon Allox-ax Diabetes as Rel.ated to 

Foon Intake in the R.at. 

Dwight J. Ingle. The Research Laboratorie.s, Tlie Upjohn Compam-, Kalamazoo. 

Diethylstilbestrol and other estrogens were found to be diabetogenic in the partially 
depancreatized, force-fed rat (Ingle, D. J., Endocrinologij 29: S3S, 1941), whereas Janes 
and Dawson {Endocrinology 38: 10, 1946) failed to observe a diabetogenic effect of 
diethjdstilbestrol in alloxan-diabetic rats which ate ad libiixim. 

The present experiments show that the effect of diethylstilbestrol upon alloxan dia- 
betes is determined by the intake of food. Male rats of the Sprague-Dawley strain 
(initial weight, 300 grams) were made diabetic bj' repeated intraperitoneal injections of 
25 mg. of alloxan. All of the animals were fed a fluid medium carbohydrate diet. 

When diethylstilbestrol was administered to animals in which the food intake was 
kept constant bj' forced feeding, there was a striking exacerbation of the diabetes in 
every ease, and the effect disappeared when the administration of the estrogen was 
stopped. 

Those animals which ate ad libitum voluntarily consumed more food than was given 
by feeding, but when the estrogen was administered the food intake dropped sharply 
and the amount of urinarj' glucose was decreased significantly. 

9. The Factor of Previous Tre.atment in Expebiment.^.l Menstru.ation. 

Doris H. Phelps. Department of Obstetrics and Gynecology, Vanderbilt Uni- 
versity School of Medicine, Nashrnlle, Tennessee. 

It has been shown previously that the duration of experimentally induced menstru- 
ation can be influenced by a number of factors; among these are the intensity of hor- 
monal stimulus, its composition and the duration of its action. This report deals with a 
hitherto undescribed factor of great importance, namely, the structure of the endometrial 
vascular bed at the beginning of the cycle. 

To obtain information concerning mechanisms involved in the production of men- 
strual abnormalities, eight ovariectomized monkeys were injected with various combina- 
tions of the ovarian hormones. Endometrial vascular phenomena were observed by 
moans of intraocular endometrial transplants and these observations were correlated 
with observations on uterine bleeding. One hundred seven cycles of uterine bleeding were 
produced, 1-13 per monkey. Anaij'sis of the results of each experiment in relation to 
treatment administered in previous experiments in the same animal revealed tliat 1) 
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pcnnanoni cliaiiges in tlie stnivturc of the cnclonictrial vasenJar hed ina.y result from 
stinnilation by the ovarian hormones and 2) the architceturc of the endometrial vascular 
bed at the beginning of any given course of treatment with ovarian hormones exerts an 
important inliucnce upon the \itcrine bleeding ])roduced by that course of treatment, 

10. Exi’kiumkntai, Ai-tkiiatiox or Tur IIujian Ovaiiiax Cycle nv E.stkogex. 

IVillis E. Brown, J. T. Brandbury, A. F. Jennings. University of Iowa, Depart- 
ment of Obstetrics and Gynecology, low.'i City, Iowa. 

P.atients wore tre.'itcd with st.ilbcstrol at dilTcrcnt jdiases of the cycle to determine its 
elTcct on menstrual rhythm .and cridomctrial histology. When a single 20 mg. dose’ of 
stilbestrol was given orally in the early proliferative jjhase (4th to 10th day), the length 
of the interval was increased to .an average of 38 days (range .32-48 days in 14 trials). 
Twelve untreated cycles in those ])atictits averaged 29 d.aj’s in length (range 24-35 days). 
Six of the treated cases experienced a very scant vaginal bleeding for a few days starting 
about a week after receiving the estrogen. The endometrium remained in a proliferative 
pha.so until about 10 days before the onset of bleeding and then it e.xhibited the normal 
secrotoi-y changes. There w;is one excej)tion, a cycle of 33 days, in which the endometrium 
did not exhibit .any secretory changes, suggesting an anovulatory cycle. Under these 
conditions, a single large dose early in the c}'cle seems to delay ovulation about nine 
days. 

Eight ])ationls with dysmenorrhea were treated with oral stilbestrol starting the day 
after the cessation of nienstiaiation. The do.sage was 1 mg. d.ail}' for 10 days, 2 mg. daily 
for the second 10 days, and 3 mg. daily for the third 10 days. With this regimen the 
patients were relieved of their dysmenorrhea for thi'ce successive months and endometrial 
biopsies indicated that all three cycles had been anovulatory. Two other patients became 
so nauseated that they discontinued the treatment. One ])atient experienced a marked 
increase in weight, due to an edema which sulxsided quicklj’’ after stopping the medi- 
cation. She then had an interval of 55 days befoi-e her next spontaneous menstrual 
period. Under these conditions, a continuous and inci’easing dosage for three weeks, it is 
possible to suppress the luteal phase for as long as three successive months. 

When estrogen medication was started in the post-ovulatory phase of the cycle, 5 to 
10 mg. of stilbestrol per day, there was no appreciable alteration of the luteal phase or 
any delay in the onset of menstruation. To date it has not been possible to prolong the 
life of the corpus luteum by estrogen therapy in the woman. 


Papers read hij title 

11. Studies on the Variations of Blood Gonadotropins and Vaginal Smears 
During Pregnancy' in Correlation yvith the Fetal Sex. 

H. E. Nieburgs, H, S. Kupperman and R. B. Greenblatt, Department of Endo- 
crinology, University of Georgia, School of Medicine, Augusta, Ga. 

The investigation of vaginal smears in 253 women during the Sth to 36th week of 
pregnancy revealed a progressive proliferation of the vaginal epithelium due to increased 
estrogen activity. This is accompanied by increased glycogen deposition and massive 
desquamation of cells due to the action of progesterone. In addition to these progressive 
changes in the vaginal mucosa a number of specific smear types were observed. These 
were grouped into the mucoid-corni'fied, glycolytic and plasraolytic smears. There was 
no correlation of these smears with threatened abortions or toxemias. Where specific 
smear types were present the sex of the infant was predetermined with an accuracy of 

85.4 per cent. 
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In a further group of pregnant Tvomen assays of blood gonadotropins were carried out 
on 21-24 day old mice, estimating the FSH and LH fraction. The amount of FSH present 
■svas mainly constant, somewhat decreasing towards the later stages of pregnancy. (The 
determinations were made for dilution of serum up to 1 ;40;) With the method employed 
the effect of LH was either totallj' absent or was present in dilutions up to 1:10 and 
rarely in dilutions of 1:20. 

Data is presented on the relation of blood gonadotropin levels to the sex of the fetus. 

12. Oral Estrogex Ther.^pt Durixg Mexopattse. 

Abbey David Seley, Deborah Baumgold and Samuel Vernick. Gjnecological En- 
docrine Department, Hospital for Joint Diseases, New York City. 

^Management of the m.enopausal state by oral estrogens alone was begun on July 1, 
1943 in the Gj-necological Endocrine clinic of the Hospital for Joint Diseases. For the 
past three and one half years not a single injection of any estrogenic substance has been 
given. Since oral estrogens are derived from various sources and/or have different chemi- 
cal structures, a comparative clinical study of 90 unselected and consecutive menopause 
patients was initiated in order to evaluate the effectiveness of these substances. The 
purpose of this report is to indicate the relative value of the various estrogenic substances 
used in regard to: (1) ability to control the neurocirculatorj' disturbance characteri.stic 
of the menopause; (2) the rate of change of the vaginal smear; (3) the po.ssibility of 
carcinogenic alteration when estrogens are used in doses sufficient to control the meno- 
pause as emdenced by endometrial biopsy and biopsy or curettage of the cermcal stump; 
(4) the number and Diie of induced side reactions including bleeding; (5) the final result 
obtained by the oral route alone a) in the average case and b) in cases complicated by 
menopausal arthralgia, a number of which are found in this particular hospital. 

13. Correlatiox of B.asal Body Temper.atebe Curve.s with ExnoiiETRi.AL Biopsy. 

A. R. Abarbanel, Department of Obstetrics and Gynecologj', College of Medical 
Evangelists, Los Angeles, California. 

Correlation studies of several hundred endometrial biop.sies with the basal body 
temperature curve for that cycle reveals that on the whole, the classically sharply defined 
diphasic B.B.T. curve is usually associated with a presumed ovulatory cycle as witnessed 
by successful conception or a fully developed secretorj' endometrium. 

On the other liand, study of various aberrations revealed a secretory endometrium, 
especially of the so-called mi.xed type or immature progestational phase (day 19-22 of a 
28 day cycle) when taken of the first day of menses. B.B.T. curves were either irregular 
or flat. 

It is postulated that an immature progestational phase or a mixed type of endome- 
trium does not necessarily represent o^-ulation but merely various degrees of theca 
luteinization without concomitant ovulation. In brief, a staircase phenomenon is postu- 
lated for the human, similar to that proposed for the inacacus rhesus by Hartman. 

2:00 P.M. Vil-tiig Room 

14. A R.\.pid Method for the Determix.atiox of Urixart “ 17 -Keto.steroids.” 

I. J. Drekter, Sidney Pearson and Thomas H. McGavack, New York Medical 
College, Metropolitan Hospital Research Unit, Welfare Island, New York. 

A method for the rapid clinical determination of urinarv “17-ketosteroids’’ in volumes 
of urine as small as 10 ml. is described. Easily available, inexpensive laboratory equip- 
ment is used, and the hydrolysis extraction and assay can be completed within four 
hours. 
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Optiinuin conditions for the hydrolysis and extraction of urine volumes from 10 ml. to 
oO are given. Heating at iSO for JO minutes gives the aj)parcnt Jiuiximum Zimmerman 
color producing substances. 

The results of extraction with .several .solvents are given. ICthyl ether gives the best 
results. Recoveries arc good. Normal value of 38 young men between ages of 18-30 by 
this method range from 10 to 30 with an average of 10.0 mg. excretion in 24 hours. 


15. FuuTiiicu S'l'uniKs ox tuh Mv'.tahousm of Thkuafkutic Do.sks of tuf Natuhal 
IC. sTiiooKx.s IX IIujiAX Sun.fK<rj’.s. 


Benjamin V. Stimniel and Clair B. Stealy, Rees-Stcaly Medical Research Fund, 
Ltd., San Diego, Calif. 

Y 0 have shown that our jn-ocedurc for the chrouiatograjihic fractionation and j)hoto- 
metric e.stimation of urinary estrogens can be ti.sed to study the metabolism of thera- 
jicutic doses ( 1-2 mg.) of the natural estrogens in human subjects. These studies were 
made on (a) a normal human female, (b) a bilaterally ovariectomized, hysterectomized 
human female, and (c) a bilaterally ovariectomized human female. The present report 
concerns similar estrogen studies on (a) a normal hun;an male and (b) a bilaterally 
orchiectomized human male. These studies were made to establish a basis for work of a 
similar nature on human subjects with cancer of the prostate gland. In general, the 
human male metabolizes therapeutic do.ses of the natural estrogens in a manner similar 
to the bilaterally ovariectomized hysterectomized humnn female. Estriol apparent^vis 
not converted to estrone or estradiol, estrone and o-estradiol are partially interconverti- 
ble and the injection of either leads to the excretion of estriol also, and only a small 
fraction of the injection material of an}' of the three estrogens is recovered in estro- 
genically active forms. The nature and amount of the estrogens excreted are pro- 
foundly influenced by (a) the vehicle in which the hormone is administered, (b) the route 
of administration, and (c) the nature of chemical conjugation of the administered 
hormone. The presence of the male gonads appears to influence to some degree the 
manner in which the therapeutic doses of the female hormones are metabolized. From 
these studies certain conclusions can be drawn regarding the type and amount of estro- 
genic substances which might prove satisfactory for further studies. 


16. A Simple Quantitative Colorimetric Test for Estrogens. 

Herman Cohen and Robert Y''. Bates, E. R. Squibb and Sons, New Brunswick, 
New' Jersey. 

The Kober test for estrogens and various modifications thereof, consist of tw'O steps: 

1) Initial heating Avith a small volume of H 2 SO 4 mixed w'ith a phenolic compound and 

2) dilution with W'ater or aqueous H 2 SO 4 and reheating. 

Absorption spectrum studies have show'n that the presence of phenol, B-napthol sul- 
fonic acid or thiocol does not change the absorption curves from those obtained using 
H 2 SO 4 , alone, nor are the extinction coefficients appreciably different. The action of 
phenol is to quench the green fluorescence w'hich affects the visual appearance of the red 
color but not the response of the photoelectric cell. 

Based on these observations the following simple procedure, omitting the phenol 
reagent, has been developed. 

0.4 cc. of an ethanol solution of estrogen is heated w'ith 2.0 cc, of concentrated H2SO4 
for three minutes in a boiling w'ater bath. Remove tube from bath and add at once See. 
of 25% H 2 SO 4 (by volume). Stir and heat the solution again for three minutes at ]00°C. 
Cool in tap water and read the color density in a colorimeter using a 510 mu filter. The 
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color developed is stable at room temperature for four hours. Beer’s law holds between 
the limits of 5 to 60 gamma of estrone. 

The intensities of the color produced with estrone, estradiol and estriol differ, so that 
quantitative determination of each compound in a mi.vture requires fractionation. 

17. The Applic.otox of the ZnntEHWAXx axd the Kober Reactions Concoot- 

TANTLT TO HeMAN UrINE 

William T. Salter, Department of Pharmacologj' and Toxicology, Yale University 
School of jMedicine, New Haven, Connecticut. 

In order to detect a possible reciprocal interplay between androgenic and estrogenic 
effects in the organism it is desirable to measure concomitantly various tj-pes of steroid 
hormone. In the absence of suitable methods for their detection in blood, the estimation 
of urinary steroids offers a possible approach. Because it is impractical to measure the 
many derivatives known to exist simultaneously in human urines, it becomes necessan,* 
to use procedures which record the net effect of large groups of compounds. In addition, 
microchemical analysis conceivablj' may be more significant than biological assay be- 
cause relativelj' inactive components like etiocholanolone and estriol -may represent 
forms of hormones which originally played important metabolic roles. 

As a first approximation the Zimmermann and Kober reactions have been applied 
together in metabolic studies varj-ing in duration from 6 to 24 hours. Technically, the 
definitive color in each case is obscured by the presence of extraneous broivn pigments. 
Instead of attempting complete purification of the chromogens, it is convenient to de- 
velop the color after partial purification of the extracts. Thereupon, the undesirable pig- 
ments may be removed in large measure by differential solubility in appropriate extracts 
of varied polarity. In the case of 17-ketosteroids it has not been necessary to use an ad- 
ditional optical correction; but with males and non-pregnant females Kober’s pigment 
must be estimated by optical analysis ei'en after preliminarj- e.xtraction of the final 
colored compound. Although the Kober pigment fluoresces strongly when in pure solu- 
tion, a disturbing quenching may be observed in certain contaminated solutions. There- 
fore thus far the photoelectric colorimeter has been employed for routine work. 

It is convenient to locate the concomitant values derived by such procedures on a 
rectangular graph depicting 17-ketosteroids as abscissae and estrogenic-equivalents as 
ordinates. YTien this procedure is followed certain clinical syndromes occupy charac- 
teristic positions on the plot. 

(This work was aided by grants from the Navy Task Order VI, N6ori-44, The Donner 
Foundation and the Jane Coffin Childs Memorial Fund.) 

IS. The Metabolic Pathway of Estriol Production in the Org.anisxi. 

Max N. Huffman and Arthur Grollman, from the Southwestern iMedical College, 
Dallas, Texas. 

The existence of a reversible equilibrium between estrone and o-cstradiol and the 
conversion of the former to the latter in the human is well established. The pathway of 
the conversion of estrone to estriol is still, however, a matter of speculation. It is gener- 
ally assumed that estrone is enolized and then hydrated to give estriol or that this hy- 
pothetical enol compound is formed directly by dehydrogenation of o-estradiol. A knowl- 
edge of the exact course of estrogen metabolism is important for it may lead to the 
production of more active naturally occurring c.^trogens as well as to better concepts of 
the possible role of these compounds in carcinogenesis and in the body economy in 
general. 
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An alternative hypothesis to account for the transformation of estrone to estriol is 
; viz., tJiat estrone is first converted to O-kcto-cstrone which in turn is reduced 
first to 16-kcto-n-cstradiol and finally to estriol. One of ns (M.N.H.) has prepared an 
e])iincr of estriol in winch both Ck. and Cn have n-configurations. Tliis compound lias 
been designated as iso-estriol-A. Bcduction of 10-kofo-cstronc yields four possible stereo- 
isomers, of which three have been jircpared. W’c have determined the estrogenic activities 
of these com])Ounds as well as of 1 fi-kefo-cstrone prcj)arcd by partial synthesis from 
estrone. The results permit eertain deductions regarding the jjiobablc ])athway of estriol 
production in the organism. 


19, Conon Bk.vctions oftuk STimoins. 

Herbert JafTc, Babettc Solomon, and Bobert H. Williams. Thorndike Memorial 
Laboratory, Second a)ul Fourth Medical Services (Harvard) Boston City Hospital, 
and the Department of Medicine, Harvard i\Icdical School, Boston, Massachu- 
setts. 

A systematic survey of various color reactions of the steroids is being made with the 
principal objective of establishing and evaluating the struetional characteristics essential 
for chromogcnicity. Preliminary observations on thirty-seven steroids, comprising bile 
acids, sterols, androgens, estrogens and corticostcroid.s, and grou])ed according to pro- 
gressive modifications in the nuclear ring substituents and structures, reveal that the 
following reactions can be a.ssociatcd with sj)ocific elements of the steroid structure: 

Mc(a~Diintrobenzcnc and Antimony-Trichloride Reactions. The m-dinitrobenzene re- 
agent is specific for ketonic groups present either in the ring or in the side-cliair. On the 
other hand, the presence of hydroxyl groups is essential for chromogenicitj' with the anti- 
mony-trichloride reagent, but the position of the alcoholic groups modifies the hue, iji- 
tensity and rate of color dcvelojiment. Thus, for example, the hydro.xycholanic acid 
yeilds a positive antimonj^ reaction and a negative in-dinitrobenzene reaction, but the 
ketocholanic acids react conversely. Ketols varv in their reactivity towards each reagent, 
depending on the preponderant characteristics and tlie positions of the substituent h}’- 
droxyl and ketonic groups. 

It is to be noted further that other polyvalent metals, viz. iron and aluminum (some- 
what soluble in organic solvents as their chlorides) may replace antimony, effecting 
similar color changes. 


20. Chemical Assay of Urine for Adrenocortical Hormones in Endocrine and 
Non-endocrine Diseases. 

William H. Daughaday, Herbert Jaffe and Robert H. Williams. 

In determining the quantity of adrenocortical hormones in urine, we have adopted 
the principle proposed by Lowenstein of measuring the formaldehyde liberated by the 
oxidation of urinary extracts with periodic acid. However, with Lowenstein’s procedure 
certain substances in the urinarj' extracts interfere with the color reaction with chromo- 
tropic acid. To circumvent this difficulty, it is possible to distill the formaldehyde into a 
sulfite solution. A pure purple color is then obtained by the reaction with chromotropic 
acid and this is measured in an Evelyn photocolorimeter. We have used this method in 
75 determinations. The results have been expressed as milligrams of adrenocortical 
hormone per 24 hours. Excretion by healthj adults has averaged 1.2 mg./24 hours (range 
1-1.5 mg./24 hours). Four patients with Addison’s disease averaged 0.5 mg./25 hours. 
Two cases of Cushing’s syndrome were 2.8 and 23 mg./24 hours. In 9 patients with exo- 
genous obesity the excretion was normal, but in two determinations it was above normal. 
Low values were found in either hyper- or hypothyroidism. Hypopituitarism was as- 
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sociated with levels intermediate beween Addison’s disease and normal. Decreased ex- 
cretion was also found in one patient with Waterhouse-Friderichsen syndrome and in 
one patient wth scur^•J^ 

21. Disappe.\r.\xce of Diabetes ]Mellitus Associ.^ted -utth Acrosiegaly Follow- 
ing Acute Ma.stoiditis .a.nd Basilar Meningitis. 

T. P. Almy and Ephraim Shorn Russell Sage Institute of Pathologj-, the Depart- 
ment of Medicine, Cornell University Medical College, and The New T'ork Hos- 
pital, New York City. 

Complete disappearance of diabetes mellitus was observed in a 40-year old male with 
acromegalj' of 14 j'ears duration, the last o being complicated bj' diabetes and impotence. 
A 4 + glycosuria was regularly present despite 60 units protamine insulin daily. An oral 
glucose tolerance test gave the folloning blood .sugar values: fasting, 2-50; 1 hour, 455; 
2 hours, 555 and, 3 hours, 500 mg. %. 

He then developed acute right mastoiditis and petrositis, basilar meningitis, retinal 
hemorrhages, visual field defects and ophthalmoplegia. On the 18th day of the illness, for 
which mastoidectomy was performed, the urine became sugar-free and fasting blood 
sugar and sugar tolerance curves had returned to normal levels. He has now remained 
free of diabetes for 5 j-ears. 

The BMR has fallen to —30% with no alteration, however, in serum cholesterol. 
There is no evidence of adrenal insufficiencj'. Impotence, associated with urinary 17- 
ketosteroid values of 2.5 mg., has persisted, except during androgenic therapy. Three 
years after this episode, the sella was found reduced in size. 

The sudden disappearance of diabetes is attributed to partial degeneration of the 
anterior pituitary, during the acute infectious episode, lAith a consequent reduction in 
the elaboration of the diabetogenic principle. 

•22. True Hermaphroditism: Report of a C.ase mtth An Ovotestis, and Endocrine 
Studies. 

John C. Weed (by invitation), A. Segaloff, Wra. Wiener (by invitation) and .1. W. 
Douglas (by invitation). From the Divisions of Gynecologv' and Medicine, The 
Charity Hospital of Louisiana sit New Orleans and the Alton Ochsner ^Medical 
Foundation, New Orleans, Louisiana. 

A colored “female,” age 36, exhibiting feminine bodily contours and feminine social 
adjustments, was found to have an enlarged clitoris, masculine facial hair distribution, 
and abnormal external genitalia. In a large hernial sac, an ovotestis was found associated 
with an atrophic uterus, left tube and ovarv'. Biopsy sections of the latter revealed nor- 
mal ovarian stroma and a small Brenner tumor. Sections of the ovotestis which was 
completely removed, revealed normal ovarian stroma, definite testicular tubules without 
spermatogenesis, and large islands of interstitial cells. A rudimentarv' epidid.vmis and 
fallopian tube were found in the hernial sac. Preoperative determinations of the gonado- 
tropic hormone and of 17-ketosteroids were made on 24 hour urine collections, and these 
were repeated postoperatively. The gonadotropic hormones remained essentially un- 
changed in both series of assays. The 17-ketosteroid determinations were 7..5 and 7.6 n;g. 
per 24 hours preoperatively and from 4.S to .5.6 mg. per 2-1 hours postoperatively. 

23. Testosterone in .v C.ase of Polyo.stotic Fibrous Dvsplasi.v. 

Rita S. Finkler and George M. Cohn. From the Endocrine Clinic and .Service, 
Newark Beth Israel Hospital, Newark, New .lerscy. 

.•V case of polyostotic fibrous dysplasia observed over a period of several years is re- 
ported. The patient was referred for treatment to the Endocrine .Service at the age of 1.3 
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after 4 years observation in otlier clinics. Tlie most disturbing symptoms were progres- 
sive loss of vision in the right eye due to prc.ssure of fibrous hyperplasia of the maxillary 
area upon the contents of the right orbit and progressive facial asymmetry. Since the 
disease is said to be self limiting at maturity, it was decided to attempt hastening ma- 
turity by the administration of testosterone propionate, because of the progressively 
failing vi.sion. After one year of therapj’-, beginning June 1941, periodic c.xaminations 
revealed gradual improvement in vision due to regression of bone pathology of tlie right 
oi-bit and a regression of the fibrous dys])lasia in other bones of the body. At the last 
e.xamination, in September 194G, there was almost complete recovery of vision in the 
right eye and regression of bone pathology in other ])arts of the body. It is felt that the 
use of testosterone propionate hastened maturity and the period of recession in this case 
since pi’ior to treatment it was estimated that regression would not commence until after 
the age of 15. 


24. Bilater.vl AuRnENonL.\.STOAf,\ Without Ma.scumnization, AnENOAfA Testicu- 
LARE OF Pick. 

Minnie B. Goldberg and Alice F. Maxwell, San Francisco. 

Case Report 

This report deals with a 19 year old girl presenting a paradoxical picture of primary 
amenorrhea, tall eunuchoid build, large breasts, poorly developed external genitalia with 
rudimentaiy vagina, congenital absence of uterus and cervix, absent a.villary and scant 
pubic hair and a high urinary gonadotropin titer. The adnexa were not palpable. 

Prior to performing a vaginal plastic operation surgical exploration of the pelvis was 
carried out with the sui'prising finding of bilateral, poorly developed gonadal structures 
composed of tissue grossly resembling adrenal cortex. This, on microscopic section, 
proved to be a highly differentiated type of arrhenoblastoma. Careful search revealed no 
evidence of ovarian tissue. Both tumors were removed. Bilateral rudimentaiy structures 
suggesting the unfused anlage of uterus were also demonstrated. 

The source of the estrogens responsible for the breast development remains a mystery. 
This case brings up many interesting questions concerning sex determination and differ- 
entiation involving problems in genetics, endocrinolog}^ and intersexuality. 

Illustrated with photographs, photomicrographs and slides. 

Papers read by title 

25. Social and Psychological Readjustment of a Pseudohermaphrodite Under 
Endocrine Therapy. 

Rita S. Finkler, Newark, New Jersey. 

An intersex individual, aged 21, raised as a female, failed to develop either male or 
female secondary sex characteristics at puberty. The patient was asthenic and lacked 
endurance and energy, but excelled scholastically. The psychological status was of 
masculine pattern. He was fairly content until the age of 19, when he developed an 
emotional attachment for a girl and at the same time became aware of an enlarged cli- 
toris. This discovery was somewhat of a shock and produced emotional conflicts resulting 
in symptoms of anxiety neurosis which lasted for over 2 years until a thorough investi- 
gation revealed the individual to be an "unfinished male.” The investigations consisted 
of bio-assays, psychological analyses and exploratory laparotomy. Intensive substitution 
therapy with various testosterone compounds developed male secondar 3 >- sex character- 
istic's and brought about a marked improvement in the patient’s general health, energy, 
endurance and outlook on life. The patient was stimulated to still further scholastic and 
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intellectual achievement. As long as therapy -was continued, the patient’s physical and 
psychological status continued to improve. Interruption in therapy for any appreciable 
length of time resulted in diminution of energy, endurance and mental alertness. Lantern 
slides. 

26. Some Observ.ations ox the Utilizatiox of a Liquid Chrom.\togr.^m Techxique 
IX THE COLOKI-METRIC EsTIMATIOX OF UrIXARY PrEGXAXEDIOL. 

Benjamin F. Stimmel. From the Rees-Stealy Medical Research Fund, Ltd., San 
Diego, California. 

In our preparation of urinary phenolic residues for chromatographic fractionation of 
the estrogens, a neutral fraction of the ether soluble material is obtained. This fraction 
may be utilized for colorimetric (II2SO4) pregnanediol determinations in a procedure in 
■which the chromatogram technique has been incorporated. Aqueous solutions of pure 
pregnanediol glucuronidate similarly treated have been found to yield t'wo separate chro- 
matographic fractions Tvhich respond to the color reagent. One of these is so ■weakly 
bound to the column of activated alumina that it appears in the initial benzene filtrate 
whereas the second (pregnanediol) requires much stronger eluting agents (2% methanol- 
benzene). It is hj-pothecated that a portion of the pregnanediol loses one or more of its 
hj’droxyl groups during hydrolysis of the glucuronidate as has been shown to occur with 
alcoholic 17-ketosteroids under .similar conditions. This partial destruction of the preg- 
nanediol molecule is maximal during hydrolysis by autoclarnng and minimal during 
simultaneous extraction and hydrolysis as described by Astwood et al. The use of the 
latter hydrolysis technique on our aqueous extracts of the butanol residues permits 
satisfactorj' colorimetric estimation of the pregnanediol content of both pregnancy and 
nonpregnancy urine. It appears that the method is sufBciently sensitive to detect preg- 
nanediol excretion in a bilaterally ovarieetomized human female following the injection 
of 10 mg. of progesterone. Some studies on pregnanediol and estrogen excretion by 
patients under simultaneous treatment with therapeutic doses of natural estrogens and 
progesterone ■will be presented. 

27. The Or.ae Use of Crude Adrex.vl Cortex ix the Stimue.atiox of Gro^wth of 
THE Face, P.ABTrcuL.vRLT the Coxdyee of the IMaxdible. 

Francis M. Pottenger, Jr., Monrovia, California. 

This paper consists of a compilation of the results of a study of a group of patients who 
have been on adrenal cortical material for periods of two years or more. It encompasses 
some of our ■n-ork over a fifteen year period. 

Briefly stated, in patients taking the crude adrenal cortex regularly, we have noticed 
a definite increase in the development of the middle third of the face, but particularly in 
the length and thickness of the ramus of the mandible, and secondarily in the forward 
movement of the body of the mandible. 

SATURDAY, JUNE 7 

9:00 A.M. Viking Room 

2S. Chemic.vl axd Cytochehical Studies of the Rat’s Adrexal Cortex Foeloutxg 
the .Admixistr.atiox of PrruiT.ARY Adrexocorticotropic Hormoxe (ACTU) 
Helen IVendler Deane (by invitation) and Grace E. Bergner (by invitation). 
(Introduced by E. . Dempsey.) Department of Anatomy and Medicine, Harvard 
-Medical School, and the Medical Clinic, Peter Bent Brigham Hospital, Bo.=ton, 
JIas.=achusetts. 

Purified pituitary adrenocorticotropic hormone (.\rmour), containing minimal o.vy- 
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tocic activity, was injected into fasting adiilt male rats at varying doses and for varying 
periods of time up to twenty-four liours. Hypertrophy of the adrenal glands and atrophy 
of the thjunus were observed with 2.1 mg. of ACTH given eveiy si.\ hours for four doses. 
Adrenal cholesterol was decreased, and liver gl.vcogen was increased. 

Adrenals were fixed in formalin, and frozen sections were stained with sudan IV and 
Schiff’s reagent, and unstained sections were studied for fluorescence and birefringence. 
Positive reactions by these methods characterize ketosteroids (Cf, Dempsey and Wis- 
locki, Physiol. Per. 26: 1, I94G). In ACTH treated animals, birefringence and sudano- 
philia declined noticeably iji the zona fasciculata of the adrenal cortex; whereas fluores- 
cence and the Schiff reaction I'cmained normally intense. Shorter treatment with 10 mg. 
ACTH or smaller doses of ACTH resulted in similar but le.ss marked changes. These 
observations indicate that the zona fasciculata of the adrenal cortex is under pituitary 
control and secretes steroid hormones which influence thymus size and glycogen depo- 
sition in the liver. 


29. Changks in CmcuLATiNG IjKUKOcn'Ks Inducki) by Pituitary Adrenocortico- 
tropic Hormone (ACTH) in IMan. 

A. Gorman Hills (by invitation), I'cter H. Forsham (by invitation), and Clement 
A. Finch (by invitation.) Dejiartment of IMcdicine, Harvard Medical School, and 
the Medical Clinic, Peter Bent Brigham Ilosjntal, Boston. 

The effect of purified adrenocorticotropin (Armour) upon blood elements was studied 
in normal subjects and in patients with Addison’s disease. Intramuscular injections of 
25 mg. of ACTH at 8:00 a.m. was preceded and followed four liours later by blood 
counts including direct eosinophil enumeration. Absolute polymorphonuclear, lympho- 
cyte, and eosinophil counts four hours after ACTH were expressed as per cent of initial 
values. 

In eight normal subjects ACTH administration induced an increase in neutrophils 
(90 per cent), a decrease in ljunphocytes (40 per cent), and a decrease in eosinophils (78 
per cent); whereas similar treatment in eight patients witli Addison’s disease was ac- 
companied by only a slight increase in neutrophils (15 per cent) without a significant 
change in lymphocytes or eosinophils. Administration of 20 mg. of Compound F (17- 
h 3 '-dro.vycorticosterone) intramuscularly in four of tliese patients was followed by in- 
creased neutrophils (129 per cent), decreased IjmiphocjTes (53 per cent), and decreased 
eosinophils (76 per cent). With Compound A (ll-dehjMrocorticosterone), 50 mg., these 
changes were miinimal. No effect was observed with 11-desoxycorticosterone (10 to 20 
mg.). 

It follows that an increase in adrenal cortical hormone level is accompanied by signifi- 
cant hematological changes, viz. an increase in circulating neutrophils and a decrease in 
Ij'mphocytes and eosinophils. 

30. Results of Administration op Anterior Pituitary Adrenocorticotropic 
Hormone to a Human Subject. 

Harold L. Mason, Marschelle H. Power, Edward H. Rynearson, Letizia C. 
Ciaramelli, Choh Hao Li and Herbert M. Evans. Ma.yo Foundation, Rochester, 
Minnesota, and Institute of E.xperimental Biology, University of California, 
Berkeleji", California, 

A young woman was maintained on a constant diet ivhile receiving intramuscularly 25 
mg. of adrenocorticotropic hormone daily for six days, 50 mg. for six da 3 's and 100 mg 
for 115 da 3 ’’S, given in five divided doses each day. Excretion of sodium, potassium, 
chloride, phosphorus, total nitrogen, creatine, creatinine, 17-ketosteroids and cortm-hke 
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substances was measured daily and that of pregnanediol, estrogen and gonadotropic 
hormone at intervals. Levels of sodium, potassium, chloride, COrcombining power, 
cholesterol, ascorbic acid, protein, hemoglobin and alkaline phosphatase, the hematocrit 
and erythrocyte and h-mphocyte counts were determined at inter%'als. During the first 
two periods the only significant change was an increase in the excretion of cortin-like 
substances from an average control value of 0.180 mg. to average values of 0.255 and 
0.387 mg., respectively. YTien 100 mg. per day was given the excretion of cortin-like sub- 
stances increased to 1.44 mg. on the tenth day and the excretion of 17-ketosteroids in- 
creased from an average control value of 4.85 mg. to 15.5 mg. on the tenth and eleventh 
days. There was also a slighth* increased nitrogen excretion, a decreased creatine excre- 
tion and a pronounced fall in hemoglobin. Other changes were miminal and of equivocal 
significance. 

31. jSlET.iBOLic Changes Following the AnMiNisTR.moN of Pitettaht Adreno- 
corticotropic Hormone (ACTH) in Man. 

George "W. Thorn, F. T. Garnet Prunty (by invitation), and Peter H. Forsham 
(by inidtation). Department of Medicine, Han-ard Medical School, and the 
IMedical Clinic, Peter Bent Brigham Hospital, Boston. 

Purified adrenocorticotropin (Armour), 2 gamma giinng a positive test by the method 
of Sayers and Sayers, with oxytocic activity of 0.12 units per mg., was admini-stered to a 
male aged forty-six with partial reduction in pituitarj' function. On a constant dietary 
regimen, the patient was given 10 mg. of ACTH in saline (pH 9) every six hours intra- 
muscularly for six days (40 mg. daily). Peripheral vasoconstriction, bradycardia, and 
abdominal cramps occurred following each injection. 

The following changes were observed; 

Increased 1 1-oxy-steroid excretion (sevenfold) 

Increased 17-ketosteroid excretion (fivefold) 

Increased uric acid excretion (102 per cent) 

Increased total nitrogen excretion (45 per cent) 

Transitory increase in potassium and phosphorus excretion 
Decreased sodium excretion (68 per cent) 

No change in creatinine excretion 
Increased fasting blood sugar level 
Elevated glucose tolerance curv’e 
Decreased serum inorganic phosphorus 

Increased serum sodium and carbon dioxide combining power 
Decreased plasma protein concentration 
Decreased serum uric acid level 
Increased pohunorphonuclear leukocj-tes 
Decreased lymphocytes and eosinophils 

Control studies with pituitrin failed to show any of the above changes with the exception 
of hemadilution. 

32. Urinary Uric Acid-Cre.vtinixe R.\tio Follomtng Admini.str.\tion of Prrci- 
tary Adrenocorticotropic Hormone (ACTH) .^s x Simple Test for Adrenal 
Cortical Function. 

Peter H. Forsham (by invitation), F. T. Garnet Prunty (by invitation), and 
George IV. Thorn. Department of Medicine, Harvard Medical School, and the 
Medical Clinic, Peter Bent Brigham Hospital, Boston. 

Earlier studies indicated that an increase in uric acid excretion with a rise in uric 
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acid-creutiniiic ratio constituted one of the most consistent findings wliicfi followed the 
administration of the 11-oxy adrenal steroids (Compounds A and F) in man. The same 
changes have been found to accompany the administration of adrenocorticotropin 
(Armour) in ten normal subjects, in five j)atients with miscellaneous diseases without 
evidence of adrenal insufliciency, and in two patients with anterior ])ituitary dcficienc}. 

In contrast, it was noted that the ma.vimum increase in uric acid-creatinine ratio 
following ACTH theraj^y in eight patients with Addison’s disease 'did not e.vceed the 
minimum increase observed in the control group; wliercas the administration of either 
ComjKnind F (20 mg.) or Compound A (50 mg.) induced a significant increase in the 
uric acid-creatinine ratio in these ])aticnts. The presence of renal impairment limits this 
test for adrenal cortical reserve function. 

33. FumuiKu Stuoiks on thk Piiotkccivk Powkii of Aduenal PnEPAiiATiONS Against 
BA cn’EEiAL Toxins. 

Lena A. Lewis and Irvine H. Page. From the Research Division of the Cleveland 

Clinic Foundation, Cleveland, Ohio. 

Determination of the relative jirotcctive jiowcr of adrenal e.vtracts and steroids against 
tj'phoid vaccine in adrcnalcctoniizcd rats has been shown to be a satisfactoiy method of 
estimating toxic jirotection jiowcr of hormones. 

It seemed desirable to deteimiine whether these substances would be effective in pro- 
tecting adrcnalectomized rats against other tyjjcs of toxin and to comjiare the minimal 
lethal dose (M.L.D.) of the to.xin as determined on normal and adrenalectomized rats as 
a possible means of evaluating the relative importance of adrenal activity in different 
infectious processes. 

Streptococcus toxin, diphtheria to.xin, crystalline tetanus to.xin, and typhoid vaccine 
were tested. The streptococcus to.xin was non-lethal to either normal or adrenalectomized 
rats in doses as large as 2.5 ml. of concentrated toxin. The M.L.D. of diphtheria to.xin 
was 5 times as great for normal as adrenalectomized rats, while that of typhoid vaccine 
was 25 times as great for the normal. No difference could be demonstrated between the 
M.L.D. of crystalline tetanus toxin for normal and adrenalectomized rats, GO units killing 
100 per cent in both groups. 

In adrenalectomized rats, larger doses of adrenal extract or 11-dehydrocorticosterone 
acetate were required to protect against 1.33 M.L.D. of diphtheria toxin than against 
1.33 M.L.D. typhoid. No protective power of adrenal extract against tetanus toxin could 
be demonstrated. Studies to determine possible protective power of adrenal extract 
against bacterial peritonitis in mice are being carried out. 

34. Effect of Tbstosteeone Upon the Excebtion of Glycogenic Coeticoids. 

E, H. Venning and J. S. L. Browne. From the McGill University Clinic of the 

Royal Victoria Hospital, Montreal. 

The excretion of urinary glycogenic corticoids was followed in a series of S individuals 
before and after the administration of testosterone propionate or of methyl testosterone. 
Of these cases two were normal individuals, two were patients with Cushing’s Syndrome, 
and the others suffered from hirsutism, diabetes, and one was a patient with lupus ery- 
thematosus disseminatus. 

The administration of testosterone caused a lowering in the excretion of glycogenic 
corticoids in all cases with the exception of one of the patients with Cushing’s Sjmdrome. 
In no case were the glycogenic corticoids depressed below the limit of normal values. 

35. Hefato-Renal Factoes in Cieculatory Homeostasis; XVIII Relation of 
Adrenals to Formation of a Renal Vaso-bxcitor Principle. 

B. W. Zweifach, Ephraim Shorr, Silvio Baez and S. Rosenfeld. From the Depart- 
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ment of Medicine, Cornell University Medical College and The Nev York Hospi- 
tal, New Y^ork City. 

An inter-relationship has been demonstrated between the adrenals and the renal 
mechanism which elaborates the vaso-excitor principle (VEM) which we have detected 
in blood during the compensatorj- phase of shock and the acute phase of renal hj'perten- 
sion. 

nDM is produced by kidnej-s from normal animals under reduced oxj'gen tensions in 
vivo and in vitro, and by kidneys of h 3 'pertensive dogs, both anaerohicalh' and aerobi- 
cally. It is detected hj’ its potentiating effect on the response of the terminal mesenterj’ 
blood vessels to epinephrine. 

Following bilateral adrenalectomj- (rats, rabbits, dogs) the renal capacitj' to form 
I'EM became progressivelj' impaired. Three procedures were emploj-ed: (1) adrenalec- 
tomy; (2) adrenalectomj- plus high NaCl intake; (3) adrenalectomj* plus NaCl and DCA 
(0.1 mg./kg. daily). 

The mesenteric blood vessels of adrenalectomized rats e.xhibited a progressive un- 
responsiveness to epinephrine as adrenal insufficiencj* developed. In vitro incubation of 
kidnej’ slices from adrenalectomized animals revealed progressive impairment of nDM 
formation even in animals maintained on high salt intakes. Kidnev's removed from 
adrenalectomized animals maintained on NaCl and DCA for 10-15 daj's postoperative!}' 
behaved like normal kidneys in respect to ITilM formation. 

36. The Role of the Adre.v.^l Cortex ix Proteix C.^T-vroli-sm Follovtxg Traum.}. 
C. G. Toby and R. L. Noble (introduced by J. B. Collip). Research In.stitute of 
Endocrinolog}', McGill University, Montreal, Canada. 

Trauma (limb clamping) in the rat camsed a marked excretion of urinarv- nitrogen. 
This was not increased by repeated cortin administration. 

Nitrogen excretion in the normal rat was only moderately increased after treatment 
with a total dose of cortical extract equal to 240 dog units admini.stered over 8 hours. 

Nitrogen excretion in the adrenalectomized rat varied depending on the time after 
operation. It was slightly elevated by 4 days, and had returned to normal after two 
weeks. 

Trauma when applied to the adrenalectomized rat did not cause any increased loss of 
urinar}' nitrogen. 

Suitable treatment of traumatized rats with cortical extract allowed a practically 
normal response in nitrogen excretion to occur. The same treatment did not cause in- 
creased nitrogen loss in untraumatized adrenalectomized rats. Desox}'corticosterone 
acetate or h}'pertonic saline therapy were ineffective. 

The experimental results indicate that following trauma, secretion of cortin is not 
responsible for the increased loss of nitrogen. On the other hand, nitrogen loss does not 
occur in the absence of the adrenal glands unless replacement therapy with cortin is 
administered. Adrenal cortical secretion is apparently necessan." for the mechanism con- 
cerned to operate normally although such secretion per se is not re.sponsible for the in- 
creased protein catabolism. 

37. A New Hormoxe of the Adrexal Cortex. 

Frank A. Hartman, Katharine A. Brownell and Jonathan .S. Thatcher. Depart- 
ment of Physiology, The Ohio State University, Columbus. 

The movement of fat from the reserves of the liver during inanition depends upon the 
adrenal cortex since it fails to occur if the latter is destroyed. The substance rcsponriblc, 
which we propose to cal! the “fat factor.’’ has been ,'cparated from the sodium and 
carbohydrate factors by chromatographic ad.=orption. It causes deposition of fat in the 
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liver of an adrcnalcctoniizccl animal during starvatioji, while the other factors do not. 
Likewise, the crystalline conii)ounds, corticosterone, 11-dehydrocorticosterone and 
I]-dehydro-l7-hydro.\ycorticosteronc, arc unable to do this. Further evidence that the 
carbohydrate and fat factors are distinct has been obtained from animals whose adrenals 
have been enucleated. The outjmt of these factors reaches a ])oint above normal one or 
more weeks after enucleation. However, the ma.ximum increase for the fat and carbo- 
hydrate factors dcveloi)s at widely different times. 

3S. Studies on Odesity. 

Robert H. Williams, William H. Daughaday, Walter F. Rogers, Jr., Samuel P. 
As]ier, Jr., and Beverly Towery. Thorndike I^Icmorial Laboratory, Second and 
Fourth Medical Services (Harvard) Boston City Hospital, and the Depart- 
ment of Medicine, Harvard Medical School, Boston, Massachusetts. 

Since obesity is often of major consequence and is not, on the whole, satisfactorily 
controlled, ive have used recently available methods in the reinvestigation of certain 
phases of this aged jiroblcm. 

The protein-bound iodine of the jilasma, determined in 24 patients with marked 
obesity but with basal metabolic rates above — 7 per cent, was found to be nonnakin 33 
per cent, but in G7 per cent it might be considered subnormal, varying from L3 to 4.4 
gamma per 100 cc. of plasma, with an average of 3.3 gamma. None of the patients had 
clear-cut clinical evidence of hypothyroidism and none had a goiter. 

The e.Ycretion of ketostcroids in the urine was subnormal in 9 of 13 patients tested. 
The “corticosterone” e.xcrction was found to be essentially normal. The glucose-insulin 
tolerance test yielded evidence of resistance to insulin in each of S patients. 

Several weeks after reir.oving each of the endocrine glands of rats, estimations of the 
“neutral fat” of the carcass showed no appreciable increase in the fat content. Moreover, 
no striking fat deposition resulted from the administration of large doses of the hormones 
in common use. 

Over 100 markedly obese individuals were treated with from 1 to 7 compounds, in- 
cluding 2-amino-G-n'.ethylheptane, dextroamphetairine, l-cyclohe.\yl-2-aminopropane, 
p-hydroxy-alpha-ir.ethjdjihenetliylamine hydrobromide, laevo-amphetamine, and d- 
desoxj^ephedrine hydrochloride. Of these compounds, the first two were the most satis- 
factory. The anti-obesity effect was apparently due to the decreased hunger and the 
increased e-xercise which the drugs produced. 

Papers read by title 

39. Pellet Therapy with Desoxycokticostekone Acetate in Adrenal Cortical 
Insufficiency. 

George F. Koepf and (by invitation) Raymond Kibler. Departments of Medicine 
and Physiology, University of Buffalo, School of Medicine. 

During the five year period (1941-1946) thirty-two patients with adrenal cortical 
insufficiency were treated with subcutaneously implanted pellets of desoxycorticosterone 
acetate (Ciba). Although sodium chloride in addition to the normal dietary intake was 
given during an assay period in which the daily dose of D.O.C.A. in oil was being 
ascertained, supplementary sodium chloride was seldom found necessary after implanta- 
tion. Several patients were given adrenal cortical extracts during episodes of acute in- 
fections, but in only two cases was it necessary to supplement the therapy for prolonged 
periods because of severe, repeated attacks of hypoglycemia. 

Data to aid in determining the number of pellets was obtained and may be sum- 
marized as follows : 
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(1) The average daily hormone absorption from a 125 mg. pellet (Ciba) by a human 
is 0.35 mg. 

(2) Approximately 60% of the daily dose of D.O.C. A. in oil is required if the D.O.C. A. 
is given in pellet form. 

(3) To determine the number of pellets of D.O.C. A. to implant the follon-ing formula 
is useful: 

pellets needed =daily dose D.O.C. A. in oil XO.60 

0.35 

(4) The average duration of each implant was 334 days. 

Eighteen of the thirty-two patients were diagnosed as non-specific adrenal cortical 
insufficiency, and two (11%) of these had died. All of the nine patients with tuberculosis 
of the adrenal cortex have died, however, some prolongation of life in most of these cases 
was noted. One (20%) of the five patients with adrenal cortical insufficiency secondarv' 
to panhypopituitarism has died. 

40. Relationship of Sex Steroids to the Adrenal Gl.vnds of H.vsicters and R.ats. 
Herbert S. Kupperman and Robert B. Greenblatt. 

Sex dimorphism in the size of the adrenal has been reported in the rodents with the 
female animal exhibiting the heavier adrenal. However, data in the golden hamster re- 
vealed a reversal of this sex dimorphism whereby the adrenal of the male hamster was 
larger than that of the female. Autopsy performed on animals 15 to 600 days of age 
showed that the adrenal weights were comparable in both sexes until the 30th day of life 
at which time a sex difference became evident. The adrenal weight in both the male and 
female animals plateaued at 100 days of age with the weight of the male adrenals re- 
corded at 65% greater than those of the female. The increase in size of the male adrenal 
coincided ■nnth the beginning of androgenic activity as evidenced by the appearance of 
dimorphic pigmentation in the male and the period of rapid growth of the prostate and 
seminal vesicles. Administration of sex hormones to castrate and normal male and female 
hamsters failed to demonstrate a specific action of the sex steroids. The effects of estrogen 
and progesterone upon the adrenal glands of albino rats were noted after estrogen ad- 
ministration. With the doses employed no hypertrophy of the adrenals was noted after 
estrogen administration. There was a variation in response to progesterone. The results, 
together with the morphological findings, are de.scribed and discussed in the light of the 
adrenal-gonad-pituitarj' relationship. 

41. Correl.ations of Biochemic.vl .and Histological Ch.anges in the Adrenal 
Cortex in Various Types of Disease. 

V alter F. Rogers, Jr,, and Robert H. Williams. Thorndike Memorial Laboratory, 
Second and Fourth Medical Services (Harvard), Boston City Hospital, and the 
Department of Medicine, Harvard Medical School, Boston, Massachusetts, 
Certain biochemical and physiological changes in the adrenal glands of 103 (selected) 
patients dying of a wide variet3' of diseases were compared with the glands of normal 
individuals who experienced instantaneous or sudden death. The cholesterol content of 
the adrenal glands was compared with observations made of the ti.ssue with polarized 
and ultraviolet light. Comparisons were also made of tissues stained with phenjdhy- 
drazine, Sudan IV, and phloxine-methylene blue. It is concluded that a close correlation 
exists in e.ach of these methods of study and while they give an indication of the total 
amount and distribution of the lipoid deposition in the adrenal cortex, they do not 
demonstrate the amounts of adrenal hormones present, but they can be u.=ed to indicate 
the functional reactiA-itj' of the adrenal cortices in various 137103 of disease. 
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42. Tnio Usio or IIyimoutonio Saunb Ibku.sjon.s in tjie Djfj'jcjikntial Diagnosis of 
Diauktks Insipidus and Psyciioc.knic Polydipsia. 

Anne C. Carter and Jacoli Robbins (introduced liy Epliraini Sliorr). From the 
Department of Medicine, Cornell University Medical College and The New York 
Ilosjiital, New Y'ork City, 

Hickey and Hare (J. Clin. Invcstigalion 23: 76S, 1044) have shown in animals and in a 
small series of normal human subjects that, after adequ.atc liydration, infusion of 2.o% 
NaCl (0.25 cc./kg./min. in man) result in reduction in urine flow attributable to an anti- 
diuretic factor of neuroliypophyseal origin. This effect was absent in e.vjierimental and in 
two cases of human dialietes insipidus. 


Additional evidence of the value of this procedure for diiTerentiating diabetes in.sipidus 
from psychogenic polydipsia is jirovided by studies on a larger scries of human subjects, 
using urine flow as the index. Nine normal hydrated subjects showed a marked reduction 
in urine flow during infusion of 2.5% NaCl. Tliis reduction was found not to be due to 
spontaneous decrease in water diuresis nor to saline jier se, and could be prevented by 
overhydration. 

Of ten patients with polyuria, two showed reduction in urine flow during infusion and 
their subsequent .spontaneous decrease in urine volume established the jisychogenic basis 
for the polydipsia. Tlie remainder exhibited' sustained diuresis during the infusion and a 
prompt reduction in urine flow following O.IU Pitressin intravenously indicating true 
diabetes insipidus. In the absence of renal disease, this test jirovides for differentiation 
between psycliogenic polydipsia and diabetes insipidus. 


43. Effbct of Aqueou.s Testiculaii Extkacts on Gnom’ii and Development of 
Spontaneous Mammaiiy Tumors in the Aging Bitch. 

F. X. Gassnei'. Colorado Agi'icultunil E.vperi mental Station, Fort Collins, Colo- 
rado. 

An aqueous testicular extract of fresh beef testes, devoid of lipoids and essentially so 
of protein, was assa 3 'ed for androgenic jiroperties in intact and castrated male rats, and 
for estrogenic potenej^ in castrated female rats. Each cc. of the extract represented 10 
Gm. of fresh testes. 

The sex organs of castrates of both sexes failed to show an}'- response. The seminal 
vesicles, prostates and testes of the intact males were reduced in weight up to 46 per cent. 

Nine aging female dogs with spontaneous mammary tumors received intramuscularly 
10 cc. aqueous testicular extract weeklj'’ for up to eight weeks. Biopsies were taken at the 
start and at the end of treatment. Changes in the size of the tumors were photographi- 
cally recorded weekljL In seven dogs the rapid growth of the tumors was not only ar- 
rested but their size was reduced as much as 86 per cent. The initial biopsies showed the 
presence of adenocarcinomas grades 1 to 3. After 6 weeks treatment extensive h 3 'aliniza- 
tion of the stroma and necrosis and reduction of the tumorous parench 3 nna were evident. 
Decided improvement in behavior and well-being of the dogs was noted. 

G 3 ''necomastia in one intact male dog and in one castrated male cat subsided after 4 
weeks treatment. The probable mechanism involved is discussed. 

44. Conjunctival AND Corneal Lesions IN Hypercalcemia. 

John Eager Howard and Frank B, Walsh. From the Departments of Medicine 
and Ophthalmology, the Johns Hopkins University and Hospital, Baltimore, 

Mar 3 ’'land. , . 

In the past few years we have seen, in approximately 50 per cent of our patients with 
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hypercolcemia, distinctive phenomena in the e 3 'es which are believed to be of diagnostic 
importance and theoretical interest. Similar lesions have been observed bj* colleagues at 
the jMassachusetts General Hospital. The crj'stals cannot be identified with the naked 
ej-e so that examination with the slit lamp is necessarj". In the deep conjunctiva of the 
palpebral fissure area are small glas.s-like particles. There is likely to be some redness, but 
this may not be pronounced; and there maj' or maj' not be complaint of conjunctival 
irritation. The crystals maj’ be numerous or few. In one instance here and in several in- 
stances at the Massachusetts General Hospital, the superficial lajnrs of the cornea 
have been involved presenting an appearance resembling band-shaped keratitis. 
Biopsj' of one case was studied at the Johns Hopkins Universitj* and the crystals 
reported to be calcium phosphate. The crj’stals are clear and not at all like the graj'ish 
patches sometimes seen extending superficiallj' over a pterj'gium. The lesions have 
been seen by us in instances of-hj’perparathj’roidism and -vitamin poisoning. In some 
instances the deposits have disappeared after the metabolic disturbance had been cor- 
rected. 

Wlij' the conjunctival and corneal membranes should be so involved is not clear. The 
factor common to our cases seems to be hj'percalcemia, the serum phosphorus levels 
having been normal, high and low. Search for such lesions bj' ophthalmologists maj' un- 
cover cases with hj’percalcemia which would otherwise have been overlooked bj' the 
internist. 

45. A Secondakt Sexu.al CH.vRACTEn Th.vt Develops ix ax Org.vx Commox to 

Both Sexes But Normally Oxly ix Mex. With a Discussiox of the Rel.atiox 

OF This Character to Exdocrixe Stimulatiox. 

James B. Hamilton, Long Island College of Medicine, Brooklyn, New Y’ork. 

In organs present in both sexes onlj’ relative differences in secondaiy sex characters 
have been described. That is, a character is developed to a greater extent or occurs more 
commonlj' in one sex. Some interest attaches, therefore, to a masculine trait which dis- 
tinguishes ahsohitehj between normal men and women. This character is the growth of 
terminal (coarse) hairs on the external ear. 

Three factors control development of this trait: a^ng, endocrine stimulation (ap- 
parentlj' androgenic) and genetic predisposition. Large auricular hairs grow in Caucasian 
m.en after the 24th j'ear and increase in frequencj' and coarseness until bj* the 55th j'ear 
75 per cent of men exhibit this character (229 men studied). Terminal hairs were not 
observed in a series of 105 women and 50 eunuchs. Auricular hairs appeared in three of 
five eunuchs receiving androgenic treatment and in three of five women with pronounced 
virilism. 

Pronounced hairiness depends more upon age and inheritance than anj' exceptional 
degree of androgenic stimulation. No terminal auricular hairs were observed in un- 
doubtedlj' virile men among 54 American Indian.®, S4 Chinese and certain Caucasian 
families. Titers of urinarj’ steroids in 57 normal Caucasian men bore no quantitative 
relationship to the amount of auricular hair. 


40. The Lse of ^Iethyl TestOsteroxe .\xd Te.stosteroxe Propiox.ate ix Pre- 
m.vture Ixfaxts. 

E. Kost Shelton and .Jerome S. Mark. From the Univer-sitj' of Southern California 
and the Shelton Clinic, Lo.s Angeles, California. 

Following a prcliminaiy report by E. Kost Shelton, M.D., and Arthur E. Varden, 
M.D., before the A.ssociation for the Studj* of Internal Secretions, Saturdaj', June 29, 
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194G, the exj)ei-iineiital use of testosterone, in various forms, on premature infants was 
continued at the County Hospital in Los Angeles. 

Only premature babies below two thousand grams were employed in tiiis study. Every 
third child was given methyl testosterone by Jr.outh, every third child testosterone 
propionate by hy])odermic, and every tliird child given nothing by way of specific treat- 
ment. The basic care of all these children was the .same. 

While all of the data are not yet available and the work continues, there seems to be a 
significant difTerence in 1) survival, and 2) weight increase in those children treated by 
testosterone jireparations over those not so treated. The results continue to be promising. 

New methods of administration of the hormones have been devised. 


47. EqUINK PiTUITAKY GoNAnOTllOl'IN and AnTIHOIIMONK FonMATION. 

James H. Leathern and A. E. Rakoff. From the Bureau of Biological Research, 
Rutgers University, New Brunswick, N. J., and the Department of Ohstetrics and 
Gynecology and the lilndocrinc Division, JefTenson Medical College and Hospital, 
Philadelphia. 

Equine pituitary gonadotro])in (Sc(uibb) has been studied to evaluate it in terms of 
antihonnone formation in cases subjected to somewliat e.vtended therapy. TJiirteen 
women suffering from anovulatory sterility or functional menstrual disorders and four 
hypogonadal males have been studied for antihormone formation. All cases exhibited 
diminished urinary gonadotropins. In general, the females received 50 units twice weekly 
during two weeks of each month over a 2-5 month period. The males received 50 units 
t>\dce weekly for 3-5 months. Antihormones against equine pituitary developed in three 
women all of whom had been treated for three months and in three males in 3-4 months 
of therapy. No inhibitory substances existed prior to therapv. Antihormones against 
equine pituitary were also inhibitoiy against pregnant mare serum gonadotropin. How- 
ever, two cases in which the serum lacked anti-equine jntuitary substances were able to 
inhibit pregnant mare serum. 

Cases exhibiting a prompt response to equine pituitary were not studied for anti- 
hormone formation but of those here presented the cases of functional menstrual dis- 
orders exhibited a good response, the males a moderate response, and 3 of 7 cases of 
anovulatory sterility exhibited improved temperature charts. 

Equine pituitary gonadotropin appears to have a distinct stimulating action on the 
human gonad but also elicits antihormone formation. 


48. Studies in Cases of Pituitary Tuaiors. 

K. E. Paschkis, A. Cantarow and A. E. Rakoff. Jefferson IMedical College and 
Hospital, Philadelphia. 

Studies are reported on a number of cases of chromophobe adenomas and of para- 
pituitary tumors such as craniopharyngiomas. 

The picture of hypopituitarism includes the* effects of lack of gonadotropin-, thyro- 
tropin- and adrenocorticotropin secretion. The resulting deficiencies were studied by 
appropriate methods, in a number of cases both before and after operation. 

In insulin tolerance tests “hypoglycemia-irresponsiveness” with prolonged severe 
hypoglycemia was observed with conspicuous absence of clinical manifestations usually 

present Avith severe prolonged hypoglycemia. 

Impairment of salt metabolism was present in a number of cases. This indicates that, 
at least in the human, adrenocorticotropic regulation of the adrenal cortex includes 
salt-water-metabolism contrary to the claim that the latter function is independent of 


pituitary regulation. , , . , • j- x j i 

In one case of pituitary tumor the presence of which was indicated by x-ray oi the 
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sella and by -v-isual field examination, there -were hypogonadism (absent gonadotropin 
excretion, amenorrhoea, atrophic endometrium) and lactating breasts. No other func- 
tional abnormalities were present. This patient has not as j'et been operated upon, and 
the nature of the tumor is therefore not knomi. 

49. C.\RBOHTDR.1.TE ApPETITE OF N 0 RM.A.L iVND HtPERTHTROID RaTS As DeTERJUXED 

BT THE Taste-Threshold jSIethod. 

Curt P. Richter. Psyehobiological Laboratorj', the Johns Hopkins Hospital, 
Baltimore, ^Maryland. 

Fifty-four normal and 2S hj'perth^Toid rats ■vrere tested rrith the taste-threshold 
method for their appetites for 6 common sugars: maltose, glucose, sucrose, fructose, 
lactose and galactose. HyperthjToidism did not change the taste thresholds nor the 
maximum preference concentrations of these 6 sugars. It did produce a great increase in 
the appetite for the sugars. The hyperthjToid rats took about twice as much of each of 
the sugars as did the normal animals. Further, thej' definitely preferred certain concen- 
trations of the sugars to the stock diet. 

Both normal and hypertluToid rats showed the greatest appetite for the com sugars, 
maltose and glucose, the smallest appetite for the milk sugars, lactose and galactose, and 
intermediate appetites for the cane sugars, sucrose and fructose. The results indicated 
that the appetites varied directlj in proportion to the ability of the rats to assimilate the 
sugars. It was concluded that hyperthyroidism produces a great increase in the ability of 
the rats to assimilate carbohydrates. 

50. The Effect of Htpothtroidism ox Mexstre-atiox. W. 0. Thompson, P. K. 
Thompson and E. M. Jeppson, University of DUnois College of Medicine, Chicago, 
Rlnois. 

A study of spontaneous m j'xedema developing in adult life shows that it may produce 
an increase, a decrease, or a complete absence of menstrual flow. Mj'xedema developing 
in adult life as a result of subtotal thjToidectomy often produces an increase in flow but 
does not seem to produce a decrease. The increase in menstrual bleeding with hj*pothy- 
roidism may at times be very great, simulating an incomplete abortion and producing a 
secondarj' anemia. 

Regardless of the type of menstrual disturbance, the administration of thyroid in a 
suitable dose may correct it. However, when there is a complete absence of menstruation, 
it may fail to return in some instances following the administration of desiccated thyroid 
even though the patient is still below the age of the menopause. 

The hypothesis that excessive bleeding is the result of primary hypothjToidism while 
oligomenorrhea and amenorrhea are associated with hypothyroidism secondary to 
hypopituitarism is not supported by the fact that both types of menstrual irregularity 
in patients with mAwedema may be corrected by the administration of thjToid. The 
failure of amenorrhea to disappear with thjToid feeding may point to its pituitary origin 

51. Twelat; C.ases of JiIet.ast.atic Thtroid Carcixom.a Studied with R.adioactia'e 

lODIXE. 

S. ^I. Seidlin, E. Oshry and A. A. Yalow, Montefiore Hospital, New York, N, Y. 
After the administration of tracer doses of radioactii’e iodine to tweR'e patients with 
tliAToid carcinoma, the metastases were studied for uptake of the isotope by means of 
the Geiger-Jkfueller counter. Six cases were positiA'e (metastases showed uptake of radio- 
iodine), three were negatiA’e and three questionable. The radio-autographs were positive 
in seven, negative in the three and questionable in two. The possible correlation of histo- 
logical structure of the tumors and radioiodine uptake was attempted. The effect of pre- 
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treatment with tliyi'otro])ie liorinone and thioiiracil on radioiodinc uptake b}'’ tl)e 
luctastascs was also studied. Radioiodine concentration in the l)lood and urinary excre- 
tions were cariaed out in all cases. All "jjositive” cases received or arc receiving thera- 
peutic doses of radioactive iodine. 


52. 


Goitku on an Iodink-Fiikk Dint Grown jiy Hyduoi’onics, and Excluding Any 
Goiter Nona. 


J. F. McClendon and Win. C. Foster. Hahnemann Medical College, Philadelphia. 

In order to jiroducc an iodine-free diet and e.xchide a goiter noxa we grew a diet by 
hydrojionics in a disinfected greenhouse with disinfected water and chemicals in a goiter- 
free region. Air was jnimjicd through a carbon filter. Six litter-mate rats from a colony 
that had been goiter-free for G years were ])ut at weaning on the diet of 40 per cent sun- 
flower seed, 2.S per cent .soy beans, 40 per cent .sucrose, O.S jier cent NaCl and 1G.4 per 
cent corn oil. Three of the rats were given water redistilled from alkali to drink and at 
the end of 73 days had goiters weighing 39, 42 and 4 1 mg. jier 100 Gm. body weight. The 
other 3 rats were given water containing 10 parts per million of iodine and had normal 
thyroids weighing 10 mg. per 100 Gm. body weight. Since the rat cages were enclosed in a 
cellophane covered frame and no goitrous animals or humans had acce.ss to the we 
believe that so called goiter no.xa is excluded. The goiters were 4 times as large as normal 
thyroids and twice as large as goiters in rats from a goitrous colon.v fed in a goiter region 
on a veiy low iodine diet. 


53. jMiTOTic Activity and Wound Heading in the Corneal Epithelium op R.\ts 
Treated with Thiouracil. 

Walter Fleischmann and Alfred Breckler. Clinical PhJ^siology Section, Medical 
Division, Edgewood Arsenal, Maryland, and Department of Pediatrics, Johns 
Hopkins University, Baltimore, Maryland. 

The corneal ejiithelium of the rat has been shown to be a suitable test object for mi- 
totic and wound healing activity. (Buschke, Friedenwald and Fleischmann, Bull. Johns 
Hopkins Hosp. 73: 143, 1943; Friedenwald and Buschke, J. Cell, and Comp. Physiol. SS: 
95, 1944.) We have compared mitotic counts in flat preparations of corneae of rats 
treated with thiouracil with those of litter-mate controls. A number of animals .were 
given 5 mg. of colchicine per kg. of body weight 4 hours before killing them, others were 
killed without previous treatment with colchicine. The number of mitoses as estimated 
from the colchicine experiments was significantly reduced in the rats treated with thiou- 
racil. In the experiments without colchicine the counts were not reduced in the rats 
treated with thiouracil. This indicates that not onlj^ the onset of mitosis, but the dura- 
tion of the mitotic cycle is slowed down in thiouracil treated rats. Superficial wounds of 
the cornea heal in the same time in hypothyroid rats as in normal controls. 


Papers read by title 

54. Clinical Manifestations in Forty Cases of Myxedema. 

David Schwimmer, Mildred Vogel, and Thomas H. McGavack. From the New 
York Medical College, Metropolitan Hospital Research Unit. 

Data are presented on forty cases of myxedema seen during the past seven years in 
both hospital and office practice. Observation has varied from 12 hour antemortem to 

over five years. 

•Stress is laid on the presenting clinical manifestations, chiefly as they concern proper 
diagnosis It is felt that far too often the diagnosis of myxedema is missed primarily 
because it is not entertained as a possibility. An important contributing factor in such 
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failures of recognition of the disease is that the diagnosis generally is based on the classi- 
cal findings of obesity, dry skin, coarse hair, hoarse -voice, apathy, etc. 

Y'hile it is true that these classical manifestations are unmistakable, such standard 
findings may be absent. In 20-30 per cent the mj-xedematous status was masked by 
sjTnptomatologj' of cardiac difficulties. “Nervousness,” rather than apathy and com- 
placence, was prominent in over 60 per cent. 

The cases presented are di-^-ided into four groups; 

I. Those -with classical symptomatologj". 

II. Those with predominantly cardiac manifestations. 

a. cardiac sjTnptoms -without congestive failure. 

b. cardiac sjTuptoms -with congestive failure. 

c. cases of coronary occlusion. 

III. Those -with atypical sj-mptomatologj-. 

lY. Those -without sj-mptoms. 

Emphasis is placed on the fact that cardiac failure may raise the basal metabolic rate 
to normal or above; also, that the serum cholesterol levels may be unexpectedly normal, 
especially -with chronic passive congestion of the liver incident to right heart failure. 

55. Thiour.^cil in the Treat.ment of Htperthtroidism Complicating Pregn.ancy 
AND Its Effects on the Fetcs. 

M. James YTiitelaw. From the Department of Obstetrics and Gynecologj', South- 
western Medical College. 

The relative infrequency of hyperthjToidism as a complication of pregnancy i.s dis- 
cussed giitng the statistical figures from both European and American sources. A severe 
hyperthjToid pregnant white female in the 26th week of gestation was treated with 
thiouracil up to and through the puerperium. She presented the classical clinical as well 
as laboratory' findings characteristic of Graves disease. Her BMR was -fGo. Under 
thiouracil therapy .4 gram per day given in di-^-ided doses plus general supportive meas- 
ures, she was sj-mptom free at the time of her delivery. Her BMR had fallen within 
normal range as had her pulse, blood cherai.stiy' and circulation time. An anencephalic 
monster was delivered which died 6 hours postpartum. Autopsy revealed a thjToid gland 
that appeared both microscopically and histologically normal. The weight and iodine 
content of the thjToid were both well within normal limits. 

56. The Perm.anency of Alloxan Diabetes and the Structure of the P.ancreatic 
Islets Followtng Certain Experiment.al Procedures. 

Ralph G. Janes, Department of Anatomy, College of Medicine, State University 
of Iowa, Iowa City. 

M hen alloxan is given to the rat either subcutaneously, intraperitoneally, or intra- 
splenically, there is considerable variation in the severity of the resulting diabetes. In 
mildly diabetic animals (Idood sugar up to 250 mg. % and urine volume below 100 cc. 
daily) the diabetic symptoms usually disappear in 4—6 weeks. In severely diabetic rats 
(blood sugar levels up to 900 mg. % and urine volumes up to 300 cc. dailv) the diabetes 
remains severe until death. .Mthough it is not always possible to correlate the severity 
of the diabetes irith the amount of islet damage, in general the more severe the diabetes, 
the more extensive is the islet destruction. Wlien suitable quantities of alloxan arc ad- 
ministered the islets lose their brilliant staining qualities, cell boundaries become in- 
distinct, and many of the Beta cells exhibit necrotic changes. Furthermore, islet cell 
nuclei become more abundant at the periphery, resulting either from shrinkage of llie 
cytoplasm of certain islet cells or perhaps from cell di-vision. In 3-4 weeks following the 
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injection of sUloxan, some of the Beta cells which arc not destroyed regain tlicir staining 
qualities and connective tissue replaces those wliich arc destroyed. In an attempt to 
modify furtlier the islets following this period, the animals were subjected to several 
procedures which have been shown to alter carbohydrate metabolism, namely, diets 
high in niacin, diets with large amounts of thiamine, high fat diets and thiamine deficient 
diets. No further alteration in the islets has been noted following these ijroccdures. 
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PANCREAS 

Edmondson, H. A., Helen E. Maetin, and N. Evans. Necro.si.s of renal 
papillae and acute pyelonepluitis in diabetes mellitus. Arch. Ini. Med. 
79: 148 ( 1947 ). 

Acute necrosis of the renal papillae was obsen'ed in 29 of 8.59 diabetic subjects in a 
series of 32,000 necropsies. Papillary necrosis is more common in women and is exceed- 
ingly rare in patients under 40 years of age as contrasted -witb pyelonephritis R-itbout 
necrosis in diabetic patients, among whom men predominate and occurrence under 40 is 
not unusual. The disease is highly fatal; onlj' once R-as healing observed. It is most often 
part of acute pyelonephritis, which may be secondary to ascending infection of the 
urinary tract or to pyogenic foci elsewhere in the diabetic subject. Colibacilli and 
Staphj'lococcus aureus are the organisms most frequently isolated from acute pyelone- 
phritis. The latter disease may be secondary to sepsis, which is an important cause of 
pyelonephritis in diabetic patients. Tuberculosis and actinomj'cosis R'ere each noted 
once as the cau.se of papillary necrosis. The diabetic .state, renal vascular disease (includ- 
ing Kimmelstiel-^Yilson disease) and poor blood supply of the papillae are apparently 
contributing factors in the pathogenesis. In the same necropsy series, papillary necrosis 
R’as noted in 21 of 1,023 patients with pyelonephritis R'ho R'ere not diabetic; in 20 it 
occurred as a complication of urinary obstruction, R-bich was most often due to di.sease 
of the prostate gland. Criteria for the diagnosis of papillary necrosis in diabetic patients 
cannot be rigidly defined but should include hematuria, renal colic, unexplained coma 
and sudden increase in severity of symptoms of knoR'n pyelonephritis. Retrograde pyelo- 
grams are usually diagnostic. Treatment should be directed toward preventing infection 
by early use of chemotherapy. After the onset of pyelonephritis, specific chemothera- 
peutic agents should be used in adequate amounts, as some patients may be saved. — 
(Authors’ Summary and Conclusions) — I.B. 

White, Priscilla. Pregnancy complicating diabete.s. Penn.vjlvania M. J. 
50: 70.5 ( 1947 ). 

Y hen pregnancy complicates diabetes, five abnormalities may be revealed. These are 
maternal, obstetrical, chemical, fetal and placental in nature. In a series of 300 case,=, 
the maternal abnormalities R'ere vascular disease and hypo-ovarianism. Tlie ob=tctrical 
abnormalities Rcrc an irritable uterus including early rupture of membranes with 
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uterus and luiinan teriii idnccntfi were made, Tlie toxin activity was nicasiircd with the 
mouse assay method previously reported by the author. The mouse unit of toxin is 
defined as tlie minimum lethal do.se for mice of 20 grams’ body weight. The results 
confirmed the work of the author and otiicrs that tissue extracts, especially placental ex- 
tracts, i)ossess a toxin which lias been regarded as a causative agent in to-veinia of preg- 
nancy. It was concluded that this toxin is thromboplastin, that its lethal effect depends 
on intravascular clotting and that antithromboplastin is the inactivator of the to.xin. 
It is suggested, but not concluded, that thromboplastin nuiy be the cause of toxemia of 
pregnancy. — F.N.A . 

Reynolds, S. R. M. Tlic relation of hj'^di-o.static conditions in the uterus to 
the size and shape of the conceptus during pregnancy: a concept of 
uterine accommodation. Aiiat. Rcc. 95: 2S3-2D6 (1946). 

Accommodation of the rabbit uterus to the conce])tus is divided into three phases; 
preparation by cellular proliferation, enlargement by hypertrophy and uterine stretch- 
ing with enlargement of the fetus. The })eriod of enlargement is characterized by spher- 
oidal conceptuscs. The fetus then elongates as uterine growth ceases at which time 
stretching of the uterine wall occurs. Since tension in a circular direction in a spheroid 
is less than in a longitudinal direction, accommodation to the conceptus during the period 
of stretching occurs by elongation because resistance to lengthening is one-half that to 
an increase in diameter. Maximum uterine growth is directly related to tension on the 
uterus exerted by the spheroidal conceptus whereas circulation of maternal blood is 
inversely related to this tension. Fetal death occurs most frequcntl}^ at the end of tlie 
period of uterine enlargement and the rate of fetal growth is greatest during the period 
of stretching. — B.L.B. 
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BILATERAL FAMILIAL PHAEOCHROAIOCYTOMATA’ 
WITH PAROXYSAIAL HYPERTENSION: SUCCESS- 
FUL SURGICAL REAIOVAL OP TUMORS IN TWO 
CASES, WITH DISCUSSION OF CERTAIN DI- 
AGNOSTIC PROCEDURES AND PHY^S- 
lOLOGICAL CONSIDERATIONS 

EVAN CALKINS and JOHN EAGER HOWARD 

From the Department of Medicine, The Johns Hopkins 
University and Hospital 

S uccessful surgical removal of a pliaeochromocj'toma is still a rela- 
tively rare accompliskment. A reHew of the available world’s btera- 
ture at this date has jdelded reports of 176 such tumors, but only 47 of 
these were proven to be endocrinologicallj' active by cessation of S 3 Tnptoms 
following surgical removal. The inherent difficulties in dealing vdth patients 
suffering from phaeochromocytomata are man 3 ^ Thej' maj^ be di^^ded into 
three categories and briefly fisted as follows: 

A. Diagnosis: Although the classical sjTvdrome produced bj- such tumors 
is striking and clear cut (18), anj’’ indiHdual case maj*^ lack one or more of 
the features which would ordinarity direct attention toward the correct 
diagnosis. Especiallj’’ difficult are those patients in whom a permanent 
sustained hj^pertension is manifested and in whom the clinical diagnosis 
of essential hj'pertension maj' be made.* 

Received for publication March 14, 1947. 

Smithuick (7) found two such cases in the first 100 patients on whom he performed 
sympathetic ganglioncctomy for hypertension. After removal of the adrenal medullary 
tuinor.s uhich were disclosed by the operative exposure, both patients were cured of their 
hypertension. 
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T.o(!alizalioii; Wlicn reasonable eerlainl-y of (he presence of a phaeo- 
cliroinocyioina exisis, ]o(;aliza(.ion of (.lie o/Tending tumor is often fraught 
with grave (lifHcuKies. Omi(,(,ing (.mnors of (lie carotid body, which have 
not been known to i)roduce hypertensive atl.acks, S9 per cent of all adult 
chromaflin tumors leporled have been found in or adjacent to one or the 
other of the adrenal glands. Ncvertlieless, onl}'^ when the tumor is of con- 
siderable size may it he positively identified in these areas by means other 
than surgical exploration.^ Characderistic .symptoms have occurred in 
patients .subsequently proven to liavc chromaffin tumors of Zuckerkandl’s 
body, the retroperitoneal ganglia, the semilunar ganglia (36) and even the 
thoracic .sympathetic ganglia (30). 

C. Treatment: Discovcjy of the site of the offending tumor still leaves 
the often complicated problem of its removal. Some tumors have been 
found so adherent to vital structures as to make removal impo.ssible (6). 
In certain instances there have been wild fluctuations in blood pre.s.sure 
during the operation, and postoperative shock has often been extremely 
difficult to combat (2, 35). 

AVith the.se e.xigencies incident to diagnosis, localization and operation, 
there is little wonder that .surgical removal of such a tumor and postopera- 
tive convalescence has bi’ought great .satisfaction to the attending physi- 
cians, The fact that the few malignant phneochromoc 3 ’’tomata have but 
rarely been associated with lyqjerten.sion (8) has yielded a further sense of 
.security'' once the operation has been accomplished. 

Recent experiences with two patients however, disclosed the fact that in 
certain instances moi-e than one active tumor ma}'- be pi'esent. A woman 
and her niece had each previousl}'^ been reported as cured b.y removal of a 
medullaiy adrenal tiunor. Both had recuri-ences of symptoms, and each 
was found to have another tumor in the opposite adrenal. A description of 
the clinical course of these two patients, their responses to certain drugs, 
notably histamine, and a review of the literature on multiple tumors of this 
character form the basis of this report. 

CASE REPORTS 

Case I. M.M. (^532786), a 22-3'^ear-oId wiiite female, entered the Johns Hopkins 
Hospital in April 19, 1940. Slie co nplained of recurrence of symptoms wliicli had been 
relieved for a nine months’ period bj’- an operation performed four years previouslj" at 
another liospital. Her mother had died with h.ypertension at the age of 28, having ex- 
perienced sjnnpto ns quite si.r.ilar to those of which the patient complained. M.M.'s 
past history included diphtheria, scarlet fever, ruptured ajjpendix and a dislocated hip, 
all prior to adolescence. Six months before the onset of lier pi'esent complaints there 

- In expert hands perirenal air insufflation has proved helpful in localizing a tumor 
(6) ; but, in vieAv of the dangers of the procedure and tlie difficulties of interpretation 
of the x-raj'^s, it is not recommended as a routine diagnostic measure in these cases. 
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had been an illness of two weeks’ duration, with headache and stiff neck, which she was 
told was poliomyelitis. There was apparently complete recovery. Menstrual period.? had 
alwaj s been regular and the flow normal. 

Four years before our observation began, the patient was seized suddenly, while in 
bed, with a violent generalized headache rvhich lasted only 10 minute.?. During the en- 
suing three montlis si.Tiilar attacks recurred at approximately biweekly inteiwals. These 
episode.? were accompanied by blanching and coldness of the extremitie.s and were fol- 
lowed by flushing and a sensation of warmth, without conspicuous sweating. Because of 
the.?e symptoms, she entered a ho.spital in New York where an operation was performed 
with rem.oval of a phaeochromocytoma from the left adrenal region. Studies performed 
and procedures carried out at that time were reported bj' Hyman and Mencher (19). 
The authors were aware that, at operation, the posterior layer of the cap.sule of the 
tum.or was left in .situ, becau.se it was adherent to the surrounding structure.?. 

Following operation the patient had no more attacks for a period of nine month.?, 
after wiiich time she began to experience “brief period.? of over-fatigue, complete las.?i- 
tude, tremors, palpitations and alternate blanches and flushes. At first the.se spells were 
infrequent, but more recently have been daily occurrences. Within the pa.=t month I 
have had .several headaches similar to those in the preoperative period, together with 
fainting spells and nausea. I am unable to feel completely healthy for even one entire 
day.”» 

At the time of admission the attacks were occurring several times a day. They com- 
menced apparently spontaneously, although they were especially apt to occur when the 
patient was at stool or lying in bed on her left side. Heralded by severe generalized head- 
ache, they were climaxed by marked blanching and nausea and sometimes vomiting. 
Occasionally the patient became momentarily unconscious. After about three minutes 
she e.xperienced great warmth, sweated and was left exhausted, the wiiole episode lasting 
about five minutes. 

Physical examination in a resting state revealed a healthy appearing girl of 22. The 
si in was warm and slightly moist. Pupils were normal, and there were no vi.?ible abnor- 
malities in the fundal vessels. The thyroid was diffu.sely and symmetrically enlarged to 
about twice average size. Neither thrill nor bruit was present. Heart rhythm was regular, 
rate slightly rapid. Although the apical impulse was accentuated, there were no evi- 
dences of cardiac enlargement. No significant m.urm.urs were heard. Blood pressure was 
120 /SO. The rest of the physical exam.ination was normal. 

During attacks she became markedly pale, especialh' in the extremities and around 
the mouth. “Goose pimple.s” might be apparent. An expression of great anxiety ap- 
peared, and on occasions she vomited. The blood pre.s.«ure reached a maximum of 
approximately 200/1.50, but neither the cardiac nor the respiratorj rate was much af- 
fected. Following the climax, .she would become violently flushed, perspire freely and 
sink exhausted to the bod. The blood pressure did not return to normal for about 10 
minute.s. 

I.aboratory data: Serologic test for syphilis negative. Blood morphology norti.al. 
Lrine contained neither .sugar nor albumin; the .“edirnent w.a? normal. Concentration 
te.'t, urea clearance and phthalein excretion were normal. Fasting concentration of the 
following was normal: whole blood sugar, non-protein nitrogen; .*crum chole-terol. 
calcium, inorganic phosphorus, alkaline phosphatase, chloride, bicarbonate, albumin, 

’ These ciuotation? .are from a letter written by the patient to one of the author- pri^ir 
to her admis.=ion to the hospital. 
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globulin and potassium. An eleetiocardiograni revealed no abnormalitie.s. An oral glucose 
tolerance lest (lilxton-Ro.se) wa.s normal. X-rays of the .skull, thorax and gall bladder were 
noimal. Intravenous diodrast disclosed norimil function and configur.ation of the 
urinary tract. The basal metabolic rate was minus b jjcr cent. 



Chaht I (M.M.). This chart shows the preoperative response of the systolic and 
diastolic blood pressure to the histamine and cold pressor tests, to the subcutaneous 
administration of epinephrine and to the intravenous administration of saline, calcium 
gluconate and nicotinic acid. The postoperative reaction to several of these tests is also 
depicted. 

Special studies: Cold pressor test (17) produced a rise in blood pressure from 125/70 
to 140/100 without symptoms (Chart I-b). Histamine test (32); 0.05 rag. histamine 
base in 1 cc. normal saline injected rapidly into the brachial vein was followed first by a 
momentary flush and then by an almost instantaneous rise in blood pressure from 
140/80 to 200/140. This elevation in blood pressure was associated with a reproduction 
of all the symptoms and signs of the spontaneous attacks. Venapuncture performed 
while the blood pressure was receding was followed by a second lesser rise in blood 
pressure (Chart I-a). Repetition of the histamine test, 75 mg. of pyribenzainine having 
been given orally during the previous hour, resulted in an almost exact replica of the 
original histamine test (Chart I-c), Control injection of 1 cc. normal saline produced an 
insigniheant blood pressure rise and no symptoms. Injection of 10 cc. of 10 per cent 
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calcium gluconate intravenously produced a marked generalized flush and slight 
fall in blood pressure. Injection of 20 mg. nicotinic acid in saline likewise produced a 
flush and a slight fall in blood pressure (Chart I). Administration of 0.5 mg. epinephrine 
subcutaneously produced a 20 point rise in SN'stolic blood pressure and no subjective 



response. Just prior to epinephrine injection, blood sugar was 76 rag. per cent, serum 
phosphorus 3.6 mg. per cent. Twenty minutes later the blood sugar was 76 mg. per cent, 
serum phosphorus 3.4 mg. per cent. Carotid sinus pressure was followed by a normal 
response. Massage of the flanks produced neither blood pressure change nor symptoms. 

Operation: From the above it .seemed likely that an excess of endocrinologically 
active chromaffin tissue was present. Since it was known that some capsular tissue had 
been left at the previous operation, it was decided -with Dr. Colston that the left adrenal 
area should be explored,'* At operation on May 10, 1946, a tumor the .rize of a golf ball 
was found in the left adrenal area, entirely encapsulated, so that complete removal was 
possible. During operation the blood pressure fluctuated wildly; high points of 240/14.5 
seemed to coincide with manipulation of the tumor, normal blood pressure reading- 
being obtained between paroxysms. Following ligation of all the vc.ssels. the blood pre.s- 
sure no longer fluctuated but fell gradually. Approximately three hours after operation, 
the blood pressure fell below SO sy.=tolic mm. mercury and 0.1 cc. epinephrine was in- 

< A surgical report on these cases will be made .separately by Dr, A. C. Cobton w ho 
carried out all the operative procedures. 
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jectod iii(() the ttil)ii){i: of tho continuous intravenous aj)paratus. A siniilar dose of 
epinephrine was ^,dven one hour Inter, and thereafter tho hlood ju'essure remained stable 
at lOO/.SO. A litre of wliole hlood was administered diiriiif? a o-hour period after opera- 
tion. Piitholopdeal c.xamination of the tumor hy Dr. Arnold It. Kieh showed it to bo a 
comjdetely cneaiisulated benipui plnieoehroinoeytoina. 


At openition the iileura had been torn, .and on the day after the operation signs of 
left pneumothorax and medi.astinal cinjjhy.sema were .aj)p!irent. Cyano.sis and re.spiratory 
di/lieulty which accomp.anied these eomidications were controlled by the admirustration 


of oxygon. The rc.sj)ir.atory jirohlcms disaj)j)c.ared after the third d.ay. At this time phlebi- 
tis of the right .anterior tihial vein hec.amc evident at the site of tho continuous intra- 
A'enous injection. 

On the tenth postoper.ative day the j).atictit commented that she fell "woozy” when 
she lay on her left side. Since flu's j)osition h.ad evoked .attaelcs before operution, hlood 
])ro.ssure measurements were recorded with the ji.atient in the left lateral decubitu.s. 
Upon assuinjition of this position, tho hlood pre.ssure fell from 130/93 to 90/00, hut 93 


seconds later the patient exclaimed ‘‘Here it comes!” Blood j)ressurc rose precipitously 


to 240/170’ and tho jaiticnt complained of nausea and headache, weeping pitifidly 
hee.ause she w.as having another attack after a .second supposedly successful openition. 
As the hlood ])rc.ssurc reached its pc.ak two minutes after the attack hegan, there devel- 
oped flush and jirofusc swe.at and the ])ulso rate rose to 120, remaining elevated for 
several hours after the pre.ssure had returned to normal. 

Spontaneous attacks of this sort continued to occur when tho patient laj' on her 
loft side, and sometimes when she a.ssumcd the upright po.sition. Intnivcnoiis histamine 
test was repeated (this time using only 0.0125 mg. histamine haso), and a typical attack 
resulted, the hlood pressure rising to 210/130 (Chart I-h). Immediately prior to this 
test, the blood sug.ar was 1 IS mg. per cent and serum phosphorus 4 mg. per cent. Because 
of the continuing attacks and the po.sitive histamine test, the conclusion was reached 
that there cxi.sted another phacochromocytoma. Tho patient was discharged on June 1, 
1946 and returned on Septend)cr 23, 1946. Meanwhile the attacks had occurred less 
frequently hut more severely than before. 

Physical examination was the .same .as on the first admission. A spontaneous attack 
was observed on September 26 at 12:15 P.M. The blood pressure rose to 223/135. 
Fifteen minutes later the blood sugar was 116 mg. per cent, serum potassium 3.7 
meq. /litre. Serum potassium determination had been made in the fasting state both on 
this morning and on the previous one, the concentration h.aving been 4.6 and 4.6 meq., 
respectivelJ^ 

On September 26 the light adrenal area was explored b.y Dr. Colston. A tumor the 
size of a small lemon was found. There were three distinct nodules to the tumor, on the 
surface of two of which there was a thin film of yellow adrenal cortical ti.ssue. The third 
nodule lay within fairly thick cortex, bejmnd which extended normal appearing adrenal 
tissue equivalent to about half a normal gland, whicli was not removed. The operation 
was very difficult, and there was much bleeding. The pleura was perforated, and tho 
tumor capsule was ruptured with spilling of its contents into the wound. Efforts were 
made to retrieve these cellular contents, and the wound was washed with ether. There 
were three distinct rises in blood pressure during the operation, one when the 12th rib 
was being freed for resection and an instrument was passed beneatli it, a second when 
the area was being palp.ated and the tumor rvas first felt and recognized, and a third 
when the tumor was mobilized for removal. The first two rises were relatively imsignifi- 
cant but in the third the blood pressure reached 240/1S0, from which peak it gradually 
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fell when the pedicle was ligated. Glucose and saline (3.50 cc.) were given and the ad- 
ministration of 1000 cc. of whole blood was begun during the operation. De.spite these 
measures the blood pressure fell to S.5/50 four hours after operation. Six mg. of epineph- 
rine chloride added to the continuous intravenous infusion over the cour.se of the ne.vt 
five hours maintained the blood pressure at a normal level, and no further epinephrine 
was required. Pathologic examination revealed a rather “wild” looking and undifferen- 
tiated phaeochromocytoma continuous noth normal adrenal medulla and encased in a 
thick capsule. In a few areas tumor cells were seen within the blood ves.sels. 

The ensuing three daj's were complicated by a fever of 103°, drow.siness amounting 
almost to coma and respiratory difficulty due to pneumothorax, which required tapping. 
Thereafter, aside from drainage of wound infection, recovery was uncomplicated. 
During later convalescence subcutaneous injection of 0.5 mg. epinephrine re.sulted in 
identical responses in blood pressure, blood sugar and serum phosphorus as recorded 
preoperatively. Cold pressor test was normal, a rise of 10 mm. mercury in both systolic 
and diastolic pressures being produced. Histamine test performed on October 12 
produced a fall in blood pressure accompanied by flush and palpitation and followed b\' 
slight headache (Chart I-j). The symptoms were in no way similar to tho.se previou.=ly 
obtained, and the test was judged negative. A letter from the patient on .Januarj' 8, 
1947 states that her wound, is still draining but that she has been entirely free of all 
sj’mptoms relating to the previous attacks and feels in excellent health. 

Case 2. Mrs. R.L. (f386001), a 36-year-old white female, a maternal aunt of Case 1, 
entered the .Johns Hopkins Hospital on May 19, 1946. Early in childhood a doctor told 
her of a heart murmur, but she recalls no episode sugge.stive of acute rheumatic fever. 
Between the ages of 16 and 18 years, she experienced some attacks of palpitation which, 
together -with a moderate thyroid enlargement, resulted in a subtotal thjToidectom,v. 
Ten da5's after the operation, she was seized with a .sudden headache, the first of a long 
series of violent paroxysmal episodes. A description of a typical attack in order of appear- 
ance of symptoms follows: sudden onset of throbbing headache, sensation of hair 
standing on end, palpitation, aching in the legs and arms, nausea and a de.=ire to eruc- 
tate, profuse .sweating over the entire body, and a sensation of pin pricks up and down 
the spine, with tingling of the tongue. The.se attacks would usually la.st about 2') 
minutes, frequently terminating in a violent sneeze. The patient felt very weak and ex- 
hausted for several hours after each attack. 

Because of continuation and increasing frequency of these episodes, the patient 
entered a hospital in New York at the age of 27, nine years after their onset. A phaeo- 
chromocjdoma was removed from the left flank, the tumor being in the adrenal and 
adherent to the kidney. The entire left adrenal and left kidney were removed. Procedures 
incident to this hospital admission and operation have been reported in detail (I). The 
patient was free of attacks for approximately nine months after the operation. She has 
.“iifTcrcd with them ever since with the exception of complete freedom during her first 
pregnancy seven years before admission. During her second pregnancy four years before 
admission, however, the attacks were .so severe that at the eighth month labor was in- 
duced and a healthy child was delivered manually. The patient was told at that time 
that her blood pressure was “over 200. and there was albumin in the urine."’ 

During the year prior to her admi.s.sion to this hospital, the attacks were more fre- 
(picnt and severe. She was also troubled by almost continuous sweating and ‘‘wa-i-e-likc 
feelings of hot and cold."' Her .symptoms now as.sumed two distinct patterns, sometimes 
one merging into the other, but more often occurring separately. In type 1 there were 
“headache, blanching of the skin, pounding of the heart, goose-pimple.s and a sensation 
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of the Imir st.-iiuling on end," Siieli Jittncks were quite regularly induced by exertion 
and lasted only a few minutes. In type 2 she experienced a feeling of weight in the 
chest, pain in the episternal notch and down tlie left arm. Attacks of this .sort might 
last throughout an entire day. Menses were quite regular and normal, and there had 
been no recent change in weight. 

Ph.vsicjil e.vaminatioji showed a h.vpcrkinetic wo.man who appeared to be in good 
health. Nutrition was normal, and there was no abnormal pigmentation. Examination 
of the optic fundi revealed narrowing of the fundal arteries and .slight nicking of the 
veins at the cro.ssings. There was no pajnlledema, and no exudates or hcmorrh.ages were 
seen. The thyroid tissue beneath the .scar was normal to palpation, and there were neither 
eye signs of Graves’ disease nor tremor. I’liorc was no lymi)h node enlargement. The 
lungs were clear. The heart was overactivc but not enlarged; sounds were vigorous, and 
there was present a rough .systolic murmur, loudest at the aj)ex, interpreted as of organic, 
})robably rheumatic, origin. The right kidney was enlarged, rcadilj' palpable and not 
tender. The liver w;is at the costal jjiargin; the spleen was not felt. Retlexes and periph- 
eral pulses were normal. When the patient w.as examined while symptom free (except for 
the almost constant sweating), the blood j)re.ssurc was highl}’' variable, ranging from 
120/SO to 250/140. The cardiac rhythm .showed frequent curious changes of which 
the patient Avas quite unaware, .seemingly unrelated to the blood pressure fluctuations. 
The rate might be found as low as 50 per minute, with abrupt changes to 140 or 150 per 
minute, and might l)o eitlier regular or irregular. 

During attacks the following observations Avere made: skin pallid and drenched, 
dyspnea Avith respiratoiy rate up to 50 per minute, extreme weakness and mental con- 
fusion, much like a patient coming out of an anesthetic. The blood pressure Avas as 
high as 2S0/1G0, but it .should be noted that in such spontaneous attacks the blood 
pressure Avas alAA^aj’s falling by the time the obscrAmr reached the patient, and it may 
Avell have reached higher IcA^els. 

The patient AA'as discharged from the hospital after onlj’’ four days, because lier 
child became ill. She returned on September 30, 1946 Avith sjmiptoms unchanged and 
physical findings identical. On both admissions she ran a slightl}' eleAmted evening 
temperature (100 to 100.4° per rectum) before operation. 

Laboratory data: Serologic test for sjqfliilis AA'as negative. Blood morphology; no 
anemia; WBC ranged from 12,000 to 15,000 AA'ith normal differential count. Urine; 
highest concentration 1.028; albumin content varied from zero to moderate traces; 
glycosuria never present; sediment ahvaj's normal. Fasting concentration of the fol- 
loAving AA'as normal: Avhole blood sugar, non-protein nitrogen; serum cholesterol, calcium, 
inorganic phosphorus, alkaline phosphatase, chloride, bicarbonate, albumin, globulin, 
potassium, and bilirubin. Cephalin flocculation AA'as negative, and prothrombin time 
and serum amylase were normal. During a spontaneous attack, the blood sugar at 5 
minutes Avas 118 mg. per cent; at 1 hour (Avhen the blood pressure had just returned to 
140/85) the sugar Avas 130 mg. per cent. Serum inorganic phosphorus taken at the 
same times was 4.6 and 4.7 mg. per 100 cc., respectively. Oral glucose tolerance test 
(100 Gm.): fasting 118 mg., ^ hour 234 mg., 1 hour 290 mg., 2 hours 183 mg., 3 hours 60 
mg 4 hours 68 mg. per 100 cc. There was no glycosuria. Circulation time and venous 
pressure Avere normal. Phthalein excretion was 15 per cent in 15 minutes, 55 per cent 
total in 2 hours. Basal metabolic rate: plus 15 per cent; fair test; pulse 95. 

Numerous electrocardiographic records were obtained, none of which were com- 
pletely normal. The ST segment was consistently depressed in lead 2 and eleA'ated in 
lead 3. Ti was usually biphasic, T? sometimes inverted, and T^ frequently inverted. 
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Although the rlij-thm was usually regular, on occasions, unassociated with clinical s3Tnp- 
toms or the T wave changes noted above, it would become irregular. This consisted of 
periods of sinus arrest, lasting up to 4 seconds, during which there appeared nodal escape, 
and, in some instances, easilj’ identified retrograde P waves following the ectopic nodal 
beat. The T waves were interpreted as being definiteh' abnormal, the sinus arrest and 
nodal escape beats as suggesting vagotonia to a marked degree. None of the electrocar- 
diographic changes could be correlated with the occurrence of attacks of parox3^smal 
hypertension. 

X-raj's; Skull and sella normal. Teleoroentgenogram ; normal. Intravenous dio- 
drast; “The right kidnej’ is well visualized, enlarged, a little low, but certainlj' shows 
nothing suspicious of a filling defect or a mass.” 

Special studies; Cold pressor test; the blood pressure rose from 135/90 to 160/105. 
Sodium amj’tal test ; 3 doses 0.2 Gm. each given oralh' at 5 hour inteiwals. Blood pressure 
at the start was 250/130 (patient sj'mptom free). Blood pressure fell steadilj’ to 110/70 
two hours after the last dose of am’i’tal, at which time the patient was asleep. She awak- 
ened five hours after the last dose of amytal, at which time the blood pressure was 
130/90. Histamine test; 0.05 mg. histamine base in 10 cc. saline injected rapidly by vein 
produced an immediate flush and coincident fall in blood pressure from 140/100 to 95/80. 
Within a minute the blood pressure had risen to 300 4-/190, the skin was pale, respira- 
tions were 90 per minute and the pulse 150 per minute (Chart Il-a). The patient's 
sj'mptoms were the same as during a severe spontaneous attack. Bending, lateral flexion 
and jumping produced no change in symptoms or blood pressure. Severe exercise, con- 
sisting of running upstairs, produced a severe attack but not the curious electrocardio- 
graphic pattern noted above. Subcutaneous injection of 0.5 mg. epinephrine was fol- 
lowed by no change in pulse, blood pressure (135/85), or symptoms over a half hour 
period. 

Operation (10-4-46); It seemed probable that this patient, like her niece, had more 
physiologicallj’ active chromaffin tissue. Inasmuch as the left adrenal gland had already 
been completely removed, the right adrenal area was explored bj' Dr. Colston. A mass 
the size of a grapefruit was found, on the surface of which, and almost surrounding it, 
was plastered a paper-thin laj-er of yellowish brown tissue which was clearlj- adrenal 
cortex. It was impossible to remove the tumor and yet leave this tissue. Since the other 
adrenal had been removed at the operation nine j'ears pre%’ioush', it was feared that this 
might be her onlj' remaining cortical tissue. The laj-er was so thin, however, that it was 
judged inadequate to support life. Some additional cortical tissue must be present. The 
mass was, therefore, removed intact. During the operation the blood pressure rose from 
105/80 to 260/185, falling gradually to unobtainable levels as the operation ended. 
Response to transfusion was good, and during the succeeding 96 hours the systolic blood 
pressure fluctuated from SO to 130 mm. mercurj- supported by periodic additions of 
epinephrine to the constant intravenous infusion. The total dosage of epinephrine ad- 
ministered during this period was approximately 50 mg. Fever reached 105° on the 
second night, at which time pneumothorax resulting from a pleural tear required tapping 
for fluid and air removal. The patient sweated profusely, appeared apathetic, dj’spneic 
and cyanotic for several days. After the fourth day, the blood pressure required no 
further support by epinephrine; and convalescence thereafter was rapid despite wound 
infection and phlebitis at the site of the intravenous infusion. 

Pathologic examination showed the mass to be a phaeochromocytoma surrounded 
In- a thin layer of adrenal cortical tissue. The tumor cells were similar to those in the 
second tumor from .If. .If., but no tumor cells were found within the blood ve.'sels. 
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Two weeks after o])erat.ion there was no clinical or clieniical evidence of adrenal in- 
sufTiciency. llislainine test was rej)(>atcd with normal results (Chart Il-d). Cold pressor 
test and epinephrine response were also normal (Chart II-c and f). An oral glucose 
tolerance test on Octohor HI, injf) disclosed; fasting .SS mg., I hour IIS mg., 1 hour 
130 mg., 2 hours SO mg., 3 hours S2 mg., -1 hours SO mg. per 100 cc. 



A letter from the patient dated February 6, 1947 states: "Anything resembling previ- 
ous attacks has entirely disappeared. My blood pressure is 120/80; there is absolutely 
no sweating and I am quite strong. My circulation does not appear to be normal, 
however. My hands blanch from the palms to the finger tips, and at times the digits re- 
main numb long enough to be painful. The tip of my nose is usually cold.”*^ 

5 These symptoms of Ra 3 maud's phenomena had been present since the age of 18 and 
had not been materially altered by lier first operation (1). 




July, WJf? PHAEOCHROMOCYTOIMATA ' 485 

Eeview of the literature reveals (see Appendix for details) 15 cases of 
bilateral phaeochromocytomata in which the tumors were located in or 
near the adrenal glands, and two cases each with two tumors arising in 
Zuckerkandl’s bodj’- and the retroperitoneal ganglia. 

It should be emphasized that no surgical attempt was made to remove 
the tumors in any of these cases. There is no proof, therefore, that the 
phaeochromocytomata were actively secretorj' and re.spon.sible for anj- of 
the patients’ symptoms, though in many instances it seems altogether 
likely. Insofar as we are aware, the patients here reported are the first 
from whom more than one phaeochromoc 3 d;oma has been removed. Mac- 
Kenzie, in discussing a paper by Hyman and Mencher (19) mentions a 
patient of his own whose paroxy^smal hyT)erten.sion disappeared after re- 
moval of a tumor. Four and a half y^ears later the S 3 ’mptoms recurred. 
Though careful exploration of both adrenal areas failed to re%'eal a tumor, 
MacKenzie was of the opinion that another phaeochromoc 3 i;oma existed 
somewhere. It would seem that certain indi\dduals have a propen-sity' for 
tumefaction of adult chromaffin tissue. This propensity' might result from 
an increased stimulus to such tissue or from a hy'per-responsiveness of the 
chromaffin tissues to a normal stimulus. With the above experiences in 
mind, there was considerable mental reservation in our answers to the 
question posed by' both patients: “How do you know we won’t develop 
still more tumors?” 

In this same connection another unique feature of the cases here re- 
ported was their close relationship. The familial incidence is even more 
impressive since the mother of the younger patient, who was also the 
sister of the elder patient, seems almost certainly' to have died of the same 
condition. It is interesting to note that there is also a high incidence of 
thy'roid disease in this family, R.L., her two sisters and her mother were 
all subjected to thyroidectomy in their y'outh. 

The association of “thyroid disease” and phaeochromocy'tomata is 
commonly' found in the literature of the latter condition. Usually' the ana- 
tomical status of the thyroid has been noted as simply diffuse adenomatous 
enlargement. In many', a diagno.sis of hyperthyroidism (36, 38) has been 
made because of elevated basal metabolic rates and suggestive .sy'mpto- 
matology'. It is difficult to discern from reported cases which of several 
possibilities pro^'ides the most suitable explanation for this association. 
True hyperthyToidism may have been present and purely coincidental. The 
incidence seems far too great to make this likely. There may' be some direct 
action on the thy'roid by' the secretion of the phaeochromocy'tomata, which 
induces non-secretory' thy'roid enlargement, perhaps through its vascular 
effects. Diagno.«tic difficulty' is further enhanced by' the nen'ousne.-s, 
tremor and hy'perinetaboli.sm produced by epinephrine. 
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Wc have been impressed by the value of histamine as a method of in- 
ducing attacks in patients witli phaeochromocytomata. The use of his- 
tamine as a diagnostic test, was first suggested by Iloth and Kvale (32). 
These investigators compared t.he effect of intravenous injection of 0.05 
mg. histamine base with that, of the cold pressor test in a series of normal 
individuals, hyper-reactors (to the cold pressor test), patients with well 
established hypertension and in three patients with phaeochromocytomata 
subsequently demonstrated at operation. They found that “in the first 
three groups the blood pressure rose to a level somewhat less than the 
elevation obtained b}'’ the cold pressor test.” In the three patients who 
suffered from phaeochromocjTomata, the blood pressure “rose approxi- 
maf ely 100 mm. more than the elevation obtained by the cold pressor test, 
and M\as accompanied b}'^ the characteristic symptoms of a typical sponta- 
neous attack.” 

Our experience with the use of the Roth-Kvale test coincides closely 
with theirs. In our patients the injection of histamine produced an abrupt 
rise in blood pressure which dwarfed that which accompanied the cold 
pressor test (see Charts). The drug seemingl}’’ induced episodes which were 
in all respects identical with spontaneous attacks. The test appears to have 
a two-fold value, first as a method of producing attacks at will for study, 
and, second, as an indication of the presence of phaeochromocytoma. In 
the patients here reported, so long as the test remained positive, it was 
possible to find and remove more tumors. Conversely, so far as known, no 
phaeochromocytomata have been found in patients in whom the test was 
negative. 

The mode of action of histamine in producing these attacks is not clear. 
Its peripheral vasodilating effect is probably not responsible, since the 
intravenous injection of neither calcium nor nicotinic acid produced attacks 
despite evidence of pronounced peripheral vasodilatation.® Our attempts 
to block the effect of histamine by the use of pyribenzamine orally were 
unsuccessful, though the dosage of pyribenzamine used (75 mg.) may have 
been insufficient for the purpose. 

It has long been known that the intravenous injection of histamine into 
normal animals is followed by a marked increase in epinephrine discharge, 
a concurrent rise in blood pressure preceded by a transitory fall, and a 
parallel hyperglycemia (12, 4, 37). That these effects are due to stimulation 
of the adrenals is apparent from the demonstration by Dale and others 
that they do not occur following removal of these glands (4, 37, 21). 
Whether the motivation of histamine action is directly on the medullary 

6 Histamine may have produced vasodilatation of internal organs, whereas the other 
two drugs may not have. 
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cells or is mediated through some reflex mechanism' is not clear, owing to 
conflicting experimental observations (12, 4, 37, 21). 

Whatever the mechanism, it is possible that histamine calls forth a maxi- 
mum response from all active chromafiin tissue. Thus a patient with a 
phaeochromocytoma would have more tissue available for such a response. 
Attacks of hypertension in patients with phaeochromoc 3 ’tomata have 
followed injection of other drugs. Mecholjd was immediatelj' followed bj' 
an attack in Mayock’s patient (26). Although in the majority of cases 
subcutaneous injection of epinephrine has produced negligible sjuuptoms, 
in an unreported case obser\'^ed by Schoenbach (33), injection of small 
doses repeatedly induced tjT)icai paroxysms. 

Thus far we have seen no ill effects from the use of the Roth-Kvale test. 
Terrific attacks of paroxysmal hypertension so induced have caused alarm, 
j’^et in our patients, attacks induced bjr histamine were no more severe than 
some spontaneous attacks, and it seems to us unlikely that the dangers 
inherent in the test would be more severe than would ine^^tabl 3 ’^ be suffered 
by the patient in subsequent spontaneous episodes. If the above pbilosoph 3 ' 
is accepted, and there is at present to our knowledge no contradictor 3 ’ 
evidence, the dangers inherent in the test ma 3 ' have been overstressed in 
a recent discussion by Burrage (5). 

It may be that, in patients suffering with sustained h 3 ’pertension result- 
ing from phaeochromoc 3 ’toma, histamine ma 3 ' not induce a conspicuous 
further rise in blood pressure owing to alread 3 ' near maximal narrowing 
of the arteriolar bed. In cases in which the arteriolar narrowing has not 
become anatomically fixed, the use of epinephrine antagonists such as those 
of the Fourneau series (20), may prove of great diagnostic aid. 

Passing comment should be included on one further feature, nameh', the 
wide variation in the effect of medullar 3 " adrenal tumors on carboh 3 'drate 
metabolism. Some tumors invoke marked gl 3 ^cogenol 3 ’sis with each parox- 
ysm of hypertension, as would be expected from a ma.ssive injection of 
epinephrine. In one instance (18) the clinical .S 3 'ndrome of diabetes was 
present, which entirely disappeared after removal of the tumor and has 
remained absent to date, nearl\' five years later. Other individuals with 
phaeochromoc 3 ^toma,- however, show little or no effect on their carboh 3 '- 
drate metabolism. The two patients here reported appear to be of the latter 
group. At no time did either patient manifest gh'cosuria; glucose tolerance 

‘ This reflex may be initiated by a rapid fall in blood pressure. Very transitor.v fall 
in blood pressure was noted coincident with histamine injection in our patients, and in 
one instance a momentary fall in blood pressure was observed preccdinj: a spon- 

taneous attack. Wada (37) noted this transitory hypotension follon-inK injection of his- 
tamine into his dogs. He further observed that the longer it lasted, the greater the sub- 
sequent epinephrine discharge. 
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iGsis were essentially normal and the concenlral.ion of blood sugar and 
sei nm inorganic pliospliorns showofl little change aflcr eif her spontaneous 
01 induced attacks. J he only suggested explanalion has been that some 


tumors may .secrete an epinephrine-like pressor hormone, rather than 
epineplirinc it.self (IS). Evidence against this hypothc.sis is the fact that 
0.5 mg. epinephrine subcutancou.sly did not. produce evidence of glyco- 
gcnolysis in our patients cither before or after operation. 


SUMMARY AND CONCLUSIONS 

This report, contains observations on two patients, members of the same 
family, each of whom had phacochromocytomata of both adrenals. Suc- 
cessful surgical renioval of t.hree t.umors from these two patients with even- 
tual relief of .S3miptoms is de.scribcd. 

The histamine test., devised b^’’ Roth and Kvalc, proved to be a valuable 
aid to our diagnostic confidence in the existence of the tumors. In the three 
instances liere reported of recurrence of s3’’mptoms after remoiml of a 
tumor, this test proved a reliable guide for further cxplorator3'’ surgeiy. 

Previous reports of multiple phaeochromoc3’’tomata are reviewed. 

The importance of diagno.sis of the presence of phaeochromoc3"toma can- 
not be overemphasized, as this is one of the few causes of h3’'pertension 
which can be successfull3'’ attacked at the present time. Since phaeochro- 
moc3^tomata ma3M3resent the symptomatolog}’- of parox3^smal h3’^pertension, 
benign hypertension, malignant h3^pertension or hyperthyroidism, it is 
urged that the clinical use of histamine and other pharmacologic tests be- 
come more widespread. 


APPENDIX 

We Iiave been able to find in the literature reports of 17 cases of multiple phaeo- 
chromoc 3 '’toinata; 15 of these had tumors situated in or near tlie adrenal glands. Four 
of these, mentioned bj’- Buchner (3), Lascagna (24), Gorog (14) and Marchetti (25), are 
pathological reports only and contain no clinical material. The first two of these were 
malignant. Of the entire series, three others also suffered from malignant tumors.® 
Eisenberg and Wallerstein (11) report a woman of 63 who entered the hospital because of 
a mass in the neck. Her blood pressure had ranged between 120/75 and 130/85, and she 
had suffered no symptoms suggestive of paroxysmal hj^'pertension. She eventuall}^ died 
of what was found to be massive multiple metastases from bilateral malignant phaeo- 
chromocytomata. She had also a papillary adenocarcinoma of the thjwoid, which had 
caused the chief complaint. Gravier and Bernheim (15) reported a patient whose age 
and sex are not given but whose blood pressure was recorded as 105/50. This patient died 
of mediastinal metastases from bilateral malignant phaeochromocytomata. Scarcely 
more information is given about King’s (22) patient, a 30-year-old man who died of 

8 Certain reservations must be made in considering these five malignant cases truly 
bilateral. Although in each case the tumors on the two sides were allegedly independent, 
there remains a real possibility that one was a metastasis from the other. 
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hemorrhage follo'sving tooth extraction. No blood pressure is recorded. It is interesting 
to note that his thjToid gland had been removed 14 3 'ears pre^'iousl^^ Pathological exam- 
ination revealed bilateral malignant phaeochromocj'tomata vrith metastatic nodules in 
the adrenal, liver, skin and bowel. None of these three patient.s is known to have experi- 
enced symptoms of paro.xysmal h 37 )ertension. 

Of the 15 patients with bilateral tumors, seven were known to have suffered from 
constant h 3 ’pertension. In all seven the tumors were benign. Biebl and Wichels (38) 
described a 36-3'ear-old male diabetic who died of what was subsequenth' pro%’en to be 
a cerebral hemorrhage. He maintained a blood pressure of 208/120 to 225/125 and suf- 
fered from a similar, although less severe, vascular accident two years pre\’iousl 3 '. At 
autops 3 '' bilateral retroperitoneal phaeochromoc 3 'tomata were found. There were no 
metastases. Herde’s (16) case report contains no clinical information except that the 
blood pressure was known to be “elevated.” The patient, a 45-year-old woman, died of 
a cerebral thrombosis and pulmonar 3 ' edema. Bilateral benign phaeochromoc 3 'tomata 
were found at postmortem examination. A 14-3'ear-old girl was reported by Kremer 
(23). She suffered from what appeared to be typical malignant h 3 pertension, together 
with a severe endocrinopathy characterized by' obesity, polycythemia and masculiniza- 
tion, with hypertrichosis and underdevelopment of the breasts and genitalia. At au- 
topsy' she was found to have bilateral ovarian cy'stomata as well as bilateral benign 
phaeochromocy'tomata. 

Paul (29) quotes Kulschera and Aichberger as ha%’ing seen a 72-year-old female with 
a systolic blood pressure ranging from 185 to 192 mm. Hg. She suffered from periodic 
attacks of headache and dizziness, eventually' dy'ing of cardiac insufficiency. Pathological 
examination disclosed, in addition to chronic nephritis and cardiac hypertrophy', benign 
bilateral phaeochromocy'tomata. Popken’s (31) patient, a 43-y'ear-old woman with 
known hypertension, died from a cerebral hemorrhage. At autopsy' benign phaeo- 
chromocytomata were found in both adrenal glands. Schroeder (34) reported a 42-year- 
old woman with diabetes which was resistant to insulin. She had a five y'ear history of 
hypertension, recently reaching a maximum of 220/140, and finally' died of broncho- 
pneumonia and diabetic coma. A small calcified tumor was found in the thyuoid gland 
at autopsy', in addition to bilateral benign phaeochromocy'tomata. 

Frankel (13), in 1886, reported an IS-year-old girl with known hypertension, although 
no actual blood pressure measurements are mentioned. For the prei'ious four years she 
had been suffering from epi.sode.s of what closely' resembled paroxysmal hypertension. 
These consisted of palpitations, headache, feeble rapid pulse, hyperpnea, pain in the 
chest, nausea and sometimes vomiting. Death occurred in one of these attacks. Bilateral 
adrenal tumors found at autopsy gave a positive chrome reaction. Although they were 
called angiosarcomata at the time, Edward (10) states that they were almost certainly 
phaeochromocy'tomata. Only one other patient, reported by Paul (29) had a history 
suggestive of paroxy'smal hypertension. After induction of cocaine anesthe.da, he had a 
sudden attack of headache, sweating, dy'spnca, tachy'cardia and dilation of the pupils, 
and died two hours later. It is not known whether he had experienced similar episode.? 
previously, and no blood pressure was taken. At postmortem e.xamination, bilateral 
chromaffin tumors were found, the extr.actof which wa.s e.xperimentally shown to have a 
pressor effect. 

Of the.=e 15 cases of bilateral phaeochromocy'tomata, therefore, one-third were malig- 
nant. .\lthough clinical information is far from complete, none of these patient’^ 1 =! 
known to have suffered from cither constant or paroxy'smal hypertension. Of the ten re- 
ports of patients with benign turnons, seven contained information as to the blood pre.'^- 
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sure. All tlie.sc jvitieiits luid liyj)crtcnsion. Only two patients lind .symptoms clearly .sug- 
gesting p.'iro.vy.smal hyi)crtcnsion. Although this tendency for patients with malignant 
phaeochromocytoma to Iiave normal hlood pre.ssure agrees with the ol).servations of 
McGavack (27), it must he empha.sized that this is by no mc.'ins infallible. Tliere arc a 
number of reports in the recent literature of hypertension in j)ationt.s witli malignant 
phaeochromocytomata. 

In addition to the.se ca.se.s of bilateral ])hacoehrnmoc 3 'toniata, all of which were lo- 
cated in or near the adrenal glands, there are sever.al additional reports of interest. 
Cragg (S) publi.shcd a pathological report on a 39-year-old female who died of broncho- 
pneumonia. At autoj).sy she was found to have a l.arge m.'ilignant tinnor of the carotid 
body plus bilateral benign tumors of the Iiodies of Zuckerkandl. McCulIagh and Engel 
(28) reported another case of multiple phaeochromocytomata. The patient, a 2S-ycar- 
old man, was a known diabetic with persistent hyi)crten.sion. In addition he had an 
elevated basal metabolism and .symptoms which led to the diagno.sis of hyperthyroidism. 
Thyroidectomy was performed, but he developed a furuncle jmstoperatively and died of 
celluliti.s. At autop.sy he was found to have a phaeochromocytoma of the right adrenal 
gland plus another tumor, smaller but similar grossly and microscopically, of Zucker- 
kandl’s bod}’. 
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SYNDROME PRODUCED BY ABSENCE OF THE 
GERMINAL EPITHELIUM WITHOUT 
lAIPAIRAIENT OF THE SERTOLI 
OR LEYDIG CELLS 

E. B. DEL CASTILLO, ARMANDO TRABUCCO, akd 
F. A. DE LA BALZE 

From (he Endocrine Laboratory of the Hospital Rivadavia and Ward XVI of the 
Hospital Alvear, Buenos Aires, Argentina ' 

T he classification of abnormalities of tbe endocrine and spermatogenic 
functions of the testes is improHng. Until a few years ago, the subject 
was extremely confused, largely as a result of the inadequacy of the meth- 
ods of study. Histological studies of testicular biopsies and assays of urine 
for various hormones has made it possible to isolate several sjmdromes in 
which the testicular pathology' is the primary abnormality. 

The present paper gives the clinical, anatomical, and biological charac- 
teristics of a new testicular sjmdrome. Erddence of the existence of a second 
testicular hormone is strengthened by the observations reported and a 
specific function for the Sertoli cells is established. 

Before discussing this new sj-ndrome, it will be helpful to mention 
briefly three related syndromes. 

1. In 1942 Klinefelter, Reifenstein, and Albright (16) (see Table I) 
described a syndrome characterized bj’’ grmecomastia, aspermatogenesis 
Mthout aleydigisra, and increased excretion of foUicle-stimulating hormone 
(to be designated hereafter as F.S.H.) Thej' presented nine cases. Testicu- 
lar biopsies showed hyahnization of all, or nearly all, of the tubules. The 
pathologic process involved the germinal cells as well as the cells of Sertoli. 
There appeared to be an increase in the number of Leydig cells but this 
appearance was probably accounted for by the shrinkage of the tubules. 
The testes were small and soft and the patients, of course, were sterile 
inasmuch as the semen showed azoospermia. F.S.H. was excreted in the 
urine in excessive amounts in all the patients and to a degree comparable 
to that found in castrates. All patients presented bilateral gxmecomastia. 
The estrin excretion was studied in two cases and found to be within 
normal limits. 

2. In 1941 Albright et al. (1) described a group of patients with eunuch- 
oidism and increased F.S.H. excretion (Table No. I, Column 2). Heller, 
Nelson and Roth (11) studied a group of these patients. Clinically, the\- 
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presented manifest sexual infantilism of the type which is ordinarily as- 
sociated with prepiiberal lack of Lcydig cell function, and biopsies of the 
scrotal content revealed no actively functioning testicular tissue. All cases 
presented marked elevation of the F.S.H. excretion in the urine. 

TABLE I 


Tadulation or tiik DirriaiKNCKs iiktwkkn thk Kunkfeltkii, Reieenstein and 
Aehiiioiit Syndhome (1912X, the Eunuchoidesm with Lvciiea.sed F.S.H. Excre- 
tion, THE Ca.STRATION SyNDROME, AND SYNDROME HeRE DeSCRIRED 


4 

No. I 

Klinefelter, 
Reifenstein, 
and Alliriglit 
(1942) 

No. 2 

Eunuchoidism 

With 

Increased 

F.S.H. 

No. .3 

Castrates 

No. 4 

Syndrome 

Here 

Presented 

Clinical manifesta- 
tions of rh’poley- 
digisni 

absent or 

scarce 

jiresent 

present 

absent 

Gynecomastia 

present 

frequently 

present 

frequently 

present 

absent 

17-ketosteroids 

normal or 
subnormal 

reduced 

reduced 

(usually) 

reduced 

F.S.H. 

increased 

increased 

increased 

normal 

Azoospermia 

present 

jjresent 

present 

present 

Sertoli cells 

destroyed 

absent or 
atrophied 

absent 

present 

Germinal 

epithelium 

intense 

lesion 

absent or 
atrophied 

absent 

absent 

Walls of the tubules 

hyalinized 

absent or 
atrophied 

absent 

normal 

Leydig cells 

apparent 

hyperplasia 

absent 

absent 

apparent 

hyperplasia 

Testis size 

small 

absent or 
atrophied 

absent 

small 


3. The third syndrome (See Table I, Column 3) is that produced by 
bilateral castration (surgical, traumatic, or infectious). The clinical picture 
is that characteristic of agonadism with certain differences depending on 
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the age at which the castration occurred. The F.S.H. in the urine is ex- 
creted in increased amounts (Smith (21) ; Albright et al. (1) ; Catchpole, 
Hamilton, and Hubert (3)); the 17-ketosteroid excretion is usuallj: de- 
creased (Albright et al. (1)). 

The five patients who are the subject of this paper fall into a sjmdrome 
characterized by the eight following criteria (See Table I, Column 4). 

1. bilateral small testes, comparable in size to the testes of prepuberal 
boys, 

2. in contrast to the small testes, a phallus normal in size and appear- 
ance, and scrotum, perineal hair, and other secondarj’- sexual charac- 
teristics normal in appearance, 

3. the general physical status in every way normal, 

4. sterility, with azoospermia, 

5. a past history negative for diseases which could have been harmful 
to the germinal epithelium, 

6. a testicular biopsy which shows (Figs. 1, 2 and 3) (a) small, seminifer- 
ous tubules, (b) complete absence of germinal epithelium, (c) presence 
of Sertoli cells and normal basement membranes of the tubules, and 
(d) normally appearing Leydig cells, and 

7. a normal F.S.H. titer in the urine and a reduction of 17-ketosteroid 
excretion. 

MATERIAL AND METHODS 

This work is based on a study of five patients, all of whom complained 
of primary sterility. Their ages varied from 22 to 36 years. 

Methods: 

1. Examination of the testes; 

(a) physical examination, 

(b) examination of semen,, 

(c) testicular biopsy; the testicular tissue was fixed in Benin’s 
solution, imbedded in paraffin, and stained with hematoxilin- 
eosin or Masson’s stain. 

2. Hormonal studies; 

(a) assay of F.S.H. in the urine. The method of Zondek was used 
with the modifications introduced by Klinefelter, Albright and 
Griswold (15). The normal value for the adult male is not less 
than 6 and not more than 52 mouse units per 24 hours. 

(b) Measurement of the urinarj' 17-ketosteroids. The method of 
Callow, Callow, Emmens and Stroud (2) was utilized for hy- 
drolysis, extraction, and isolation; the method of Zimmerman 
was used for colorimetric assay. Normal values for our adult 
male population vary between 12 and 18 milligrams per 24 
hours. 
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RESULTS 

The personal histories did not disclose any infectious diseases, surgical 
procedures, traumata, intoxications, faulty diets, x-ray irradiation, et 
cetera, which could have been harmful to the germinal epithelium. There 
was no historj’- of crj^otorchidism or dela 3 'ed descent of the testes. There 
was nothing to suggest abnormal adrenal cortical function. The libido, 
erections, and abihty to have sexual intercourse were, in each instance, 
normal. The routine laboratorj’- tests were entirelj’^ normal. 

In each case both testes were normal in respect to shape, position, 
sensibihtj'' and orientation, but were decreased in size. They mea.sured 



Fig. 3. Testicular Biopsy. (High Magnification.) 


approjdmately 3x2x2 cm. The epididjunus, prostate, and seminal vesicles 
and the penis and scrotum were normal in size and shape. 

No .spermatozoa were ever found in the semen despite repeated exami- 
nation. The anatyses done after centrifugation were also negative, and the 
sediment showed neither normal nor abnormal germinal cells. 

The testicular biopsies showed (Figs. 1,2 and 3) the seminiferous tubules 
to be markedly decreased in size and devoid of spermatic cells. Even the 
basal spermatogonia were absent. The walls of the tubules .showed an ap- 
parent thickening, and the cells of the walls had nuclei elongated and not 
pyknotic. Inside the seminiferous tubules onh* the cells of Sertoli could be 


49S 


DEL CASTILLO, TRAEUCCO, DE LA BALZE 


Volume 7 


found. The structure of tlieir protoplasm was characterized a fine reticu- 
lum which made us f.hink that the.y were still ac(.i^^c. The nuclei were 
elongated, oval, or triangular in .shape, their structure showing activity 
as judged by the fact {.hat t.hc chromatin, even if slightly diffuse was per- 
fectly visible and not conglomerate. A rounded nucleolus with white center 
was located asymmetrically inside each nucleus. There was the appearance 
of an hyperplasia of the Leydig cells which was probably due to the reduced 
size of the tubules as a result of the lack of germinal epithelium. The 
protoplasm of the Leydig cells appeared to bo actiA^e as did the nuclei. 
The lesions were entirely intratubular and, in agreement with Charny 


TABLE II 

Rksults of tiik F.S.H. and 17-Kktosti;uoids Assays 
(F.S.H. in Mouse Units) 


Patient 

F.S.H. 

G 

F.S.H. 

12 

F.S.H. 

24 

F.S.H. 

4S 

F.S.H. 

72 


17-K’s. 

No. 1 

i 



pos. 

nog. 

neg. 


. No. 2 




pos. 

i 

neg. 

1 

No. 3 


ncg. 

neg. 

neg. 


neg. 

5 . 54 rag. 

No. 4 

pos. 



neg. 

neg. 

neg. 

9.74 rag. 

No. 5 

pos. 

! 

neg. 

ncg. 


neg. 

S.15 rag. 


and Meranze (4), it can be said that the lesions did not appear to be degen- 
erative or inflammatory; thus, there was no necrosis or desquamation of 
the tubular epithelium and there was absence of peritubular fibrosis. 

The results of assays of the pituitary follicle-stimulating hormone 
(F.S.H.) in the urine are presented in Table II, where the amounts are 
expressed in mouse units per 24 hours. It will be seen that all five patients 
excreted less than 96 mouse units per 24 hours. In two patients the test 
was carried out for 72 mouse units, and in both instances the results were 
negative. Two of the five patients were positive for 48 mouse units per 
24 hours. Only two patients were tested for 6 mouse units per 24 hours, and 
both were positive. In summary it can be said that the patients presented 
normal levels of F.S.H. 

Urinary assays for 17-ketosteroids were carried out on patients 3, 4, and 
5 (See Table II). The amounts excreted were slightly subnormal. 
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PATHOGENESES 

As to the cause of the absence of the germinal epithelium, one of us 
(Trabucco (21)) attributed it to a failure of penetration of the primarj- 
gonocjde into the embryo during the presoraitic or parasomitic period. In 
this connection there are some well known pertinent facts. The testicular 
tissues have two origins. The Sertoli and Leydig cells and the connective 
tissue cells come from the embrj'onic mesench 3 'ma; these cells give shape, 
consistency and sensorj^ innervation to the te.stes and constitute the frame- 
work of the seminiferous tubules. The germinal cells have an independent 
origin. We believe that the absence of the germinal epithelium is a result 
of lack of migration of the primarj- gonocj'tes into their definitive place 
on the urogenital ridge. Such a condition has been produced experimentallj' 
in animals. 

On the other hand, as a cause for the absence of germinal epithelium, 
we cannot exclude the possibility’’ that it is related to some embrj'ological 
or post-natal nutritional failure (aAdtaminosis E, et cetera), to some en- 
docrine factor, or to some abnormality' of the steroid metabolism. It has 
been shown (Masson (18)) that delta o pregnenolone, isolated from pig's 
testes, is able to prevent the atrophy' of a rat’s testes which occurs after 
hypophysectomy. Furthermore, under appropriate circumstances, testos- 
terone is able to stimulate the germinal epithehum. Unfortunately', the 
effect of testosterone on human .seminiferous tissue has not been sufficiently 
studied. Although the histological picture of the testis (Figs. 1, 2 and 3) 
looks very" similar to that which Charny and Meranze calls ‘‘complete 
atrophy,” we prefer to speak of it as “absence of the germinal epithelium,” 

DISCUSSION 

Creep, Van Dyke, and Chow (9) showed that F.S.H. from the hog pi- 
tuitary has a specific action on the seminiferous tubules of male rats. Thus, 
hypophy'sectomized male animals treated vith F.S.H. show an increase in 
testicular weight with an associated atrophy of the sex organs. The teste.s. 
on histological examination, .show stimulation of the seminiferous tubules 
and atrophy of the interstitial cells. It would appear, therefore, that F.S.H. 
is the pituitary gametogenic hormone. Furthermore, it has been shown in 
rats (Engle (7), Evans and Simpson (8)), in mice (Martin C7)). in guinea 
pigs (Severinghaus (19)), and in hor.se.s (Hellbaun (11)) that, following 
castration, the gonadotropic content and, in some instances, the secretory 
activity of the pituitary’ increases. This has been interpreted as being due 
to withdrawal of one or more te.«ticular hormones. It is generally accepted 
that the increased urinary F.S.H. excretion which appears in a male 
ca.'^trate reflects the augmented function of the pituitary gland that re- 
sults when gonadal function is absent (Hamburger (10), Smith (20);. 



.500 


])]•:!. C^AR'i'II.LO, TKABUCC’O, ])!•] I.A HALZK 


Volume 7 


It has not ycl. l)een established which iesticiilai- olcment is responsible 
for inhibiting F.S.H. In order to throw further light on this question, we 
review the F..S.Ii. excretions in three testicular syndromes in which a clear- 
cut histological picture for the testicular tissue has been demonstrated. 
In syndromes jf'l, /2, and #3 (8ce Table II) the increased amount of F.S.H. 
is associated not. only with absence of the germinal epithelium, Init also 
with absence, or at least, definite lesions, of the Sertoli cells. In the group 
of patients here presented, in which F.S.H. was excreted in normal amounts 
(See Table II), the genninal ejhthelium was absent, but the Sertoli cells 
were present and normal in appearance (See Table I) (See Figs. 1,2 and 3). 
This strongly .suggests that the Sertoli cells inhibit the piwluction and 
excretion of F.S.H. 

It could be argued that the F.S.H. cxcivlion is normal in the .syndrome 
under discu.ssion because the I^ydig cells are normal; it must be remem- 
bered, however, that in the .syndrome described by Klinefelter, Reifenstein 
and Albright (16) the F.S.H. excretion is increased in spite of normal 
quantities of Leydig cells and normal amounts of 17-ketosteroid in the 
urine. AVe feel justified in as.suming that neither the histological studies of 
the Leydig cells nor the amounts of urinary 17-ketosteroids allow one to 
predict how great the amount of urinaiy F.S.H. will be. On the other hand, 
we should like to emphasize that, in the .syndrome here presented, where 
the amount of F.S.H. pre.sent in the urine is normal, the Sertoli cells are 
normal while the gei-minal epithelium is absent. AA^e conclude that there 
is a great probability that the Sertoli cells regulate gonadotropic activit}'- of 
the pituitarj'- glands through a product of their secretions. 

All our patients were adults. This brings up the question as to wlij'- the 
Sertoli cells had not disappeared or had not altered in morphology since 
they lacked their normal nutritional or supportive function. Indeed, the 
protoplasm and nuclei of the Sertoli cells looked decidedly active. It seems 
logical to assume that this behavior was the result of some other function 
of these cells and we suggest that they secrete some product useful to the 
body. AA^e are unable to define this substance further, but it may be a 
hormone or substance which, by acting on the pituitary gland, decreases 
gonadotropic activity and maintains functional equilibrium. 

Klinefelter, Reifenstein and Albright (16), as a result of their findings 
in their syndrome, suggest that the seminiferous tubules produce a hor- 
mone which they call “X” hormone; the}'- suggest that this “X” hormone 
is analogous to and probably very similar to estiin. These authors also 
point out that so much more testosterone is required to pi-event develop- 
ment of castration cells than to affect .seminal ve.sicles and prostate as to 
suggest that inhibition of formation of castration cells is not a physiological , 
function of testosterone. In this connection mention should be made of the 



July, 'iOJ,7 ABSENCE OF GERMINAL EPITHELIUM 501 

fincUng of Huggins and Moulder (13, 14); these authors studied tumors of 
the Sertoli cells in dogs and they found such tumors rich in Upids and estrin; 
in one case they found an amount of estrogen as great as in ovaries con- 
taining large folhcles at the height of estrus. Huggins and IMoulder con- 
cluded that the Sertoli cells produce estrogen. 

We regret that ve have not measured the urinary estrin in our patients. 

SUMMARY AND CONCLUSIONS 

1. Five cases are presented of a new sjmdrome, the chief chnical features 
of which are small testes and sterility in otherwise normal-appearing 
males. 

2. Testicular biopsies showed complete lack of germinal epithelium, 
normal-appearing Leydig cells, and tubules with normal-appearing walls 
and containing normal-appearing Sertoli cells. 

3. To explain the absence of the germinal epithelium it is h 3 ’-pothesized 
that the primarj’’ gonocjde failed to penetrate the embryonic testis. 

4. Assaj'^s of urinar}’- follicle-stimulating hormone were normal. 

5. 17-ketosteroid excretions were somewhat low. 

6. It is suggested that the Sertoli cells are the source of a hormone simi- 
lar to estrogen, which regulates the follicle-stimulating hormone production 
bj' the pituitar}\ 
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URINARY EXCRETION OF 17 -KETOSTEROIDS IN 
VARIOU.S CONDITIONS OF OLIGOPHRENIA 
CORRELATED WITH SOME AUTOPSY 
OBSERVATIONS 

CLEIMENS E. BENDA EIMILY :MAY BIXBY 

From the Wallace Research Laboratory for the Study of Mental Deficiency, 
Wrentham, Massachusetts 

U RINARY 17-ketosteroid excretion as a measure of adrenal cortical 
acthdty plus male gonadal activity has attracted much attention in 
recent years, and standards for adults (6) and children (13) have been weU 
established. As a method of diagno.sing abnormal adrenal cortical actiHtj' 
in such conditions as hj^ieradrenocorticism (Cushing’s disease), adrenal 
cortical tumors; hj'poadrenocorticism (Addison’s disease); male h5T3er- 
gonadism (Leydig cell tumors) ; and hj^pogonadism and panhj’popituitari.sm 
the determination of 17-ketosteroids in the urine has considerable clinical 
importance. HjTpogonadism in the male is reflected by lov ffemale) values 
of 17-keto.steroid excretion, as seen in gjmecomastia (9), cretini.?m, and 
mongoli.sm (3, 13). Abnormalities in 17-ketosteroid excretion in certain 
psj'choses, indicating a faulty adrenal cortical response to stress, have 
been obser%'ed by Hoagland and Pincus (8), and low values in diabetes 
have been reported by Miller and Ala.son (10). 

The excretion of 17-ketosteroids in various tj'pes of mental deficiency 
has not yet been the subject of inten.sive re.search. Such a study seems of 
interest for several reasons. Although mental deficienc}* in its many de- 
grees and variations does not represent a uniform morbid entity, observa- 
tions indicate that it is ver^^ frequently associated with a general constitu- 
tional inferiority, malformations and anomalies of development occurring 
in many organs. VTiile female morons are readily .susceptible to impreg- 
nation, male morons usually appear .sexually rather inactRe and lower 
grade defectives are thought by many ob.sen^ers to be sterile. Of the fortj- 
eight .states of the Union, about thirtj^-one have some kind of sterilization 
law at present. Several northern European countries such as Denmark, 
Norway and Sweden have also accepted laws of this 13116 . If the excretion 
of 17-ketosteroids in males were a true indication of gonadal acthity, 
anaL’ses would be helpful in selecting necessary' case.s and in determining 
the need or adrisabilitN' of sterilization. 

The material which is presented in the follow'ing pages is enhanced b 3 ' 
a number of autopsies which were made on certain of the patients not long 

Roceivod for publication Dec. 20, 1946. 
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after their urinary IT-ketosteroids had been determined, or on patients of 
the same pathology, so that comparison between clinical observations and 
pathology has been possible. 

TECHNICAL PBOCEDURE 

Collection of Urine Samples: Twenty-four hour urine specimens were 
collected in bottles containing 5 or 10 ml. concentrated hydrochloric acid, 
depending on the volumes expected. They were kept as cold as conveniently 
possible during collection and then stored in the refrigerator for from a 
few hours to several days. 

• Hydrolysis and Extraction: Fifty ml. concentrated hydrochloric acid 
was added to exactly 500 or 550 ml. of the 24 hour .specimens, which were 
then steam hydrolj'^zed and extracted with carbon tetrachloride according 
to the convenient method of Consolazio and Talbott (5), 

Direct tests for completeness of the hydrolysis using androsterone ben- 
zoate and acetate were worthless, because these esters apparent^ were 
readily hydrolyzed by the alkali reagent even without preliminaiy acid 
hydrolysis. Ne^^ertheless, equimolecular amounts of the benzoate on direct 
treatment with reagents gave an increase in color intensitj'' due to the pre.s- 
ence of the benzoate radical, whereas the benzoate added to a urine sample 
and subjected first to acid hydrolysis was recovered in amounts corre- 
sponding almost exactly to equimolecular amounts of non-esterified an- 
drosterone, indicating hydrolysis. 

Washings: The carbon tetrachloride extracts were washed with 10 ml. 
saturated sodium bicarbonate, five 10 ml. amounts of 2 N sodium hydrox- 
ide, and three 25 ml. portions of distilled water. 

Drying and Decolorization: To remove water and colored material the 
extracts were treated with 2 grams anhydrous potassium carbonate and 
0.2 gram or less of Norit A for about 30 minutes, filtered through What- 
man No. 43 paper, and washed with four 14 ml; portions carbon tetrachlo- 
ride. It has been shown that under these conditions Norit A does not cause 
a significant loss of androgens from carbon tetrachloride solution as it 
does, for example, from ether solution. 

Evaporation and Solution : With the addition of a few crystals of anhy- 
drous potas.sium carbonate, the dried and decolorized extract was then 
evaporated in a water bath just to dryness, the carbon tetrachloride being 
recovered. Care was taken not to overheat the residue. The residue was 
dissolved in an exact volume (5, 10, or 15 ml.) of pure exactly 95 per cent 
alcohol, and filtered. 

Color Development: Colors were developed by a semi-concentration 
modification of the Zimmermann reaction. Aliquots were measured into 
a 12 or 15 ml. capacity glass-stoppered centrifuge tube or graduate and 
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made up to exactly 2 ml. with 95 per cent alcohol. A blank of 2 ml. 95 per 
cent alcohol was also prepared. All tubes were placed in ice water in a 
beaker. "VMien cold there was added quickly first 1 ml. 2 per cent meta- 
dinitrobenzene in absolute alcohol and then 1 ml. 15 per cent aqueous 
potassium hydroxide. -The tubes were stoppered, inverted twice and re- 
moved at once to a water bath maintained at 25° C. and protected from 
daA'light for 75 minutes. At the end of this time thej' were promptly placed 
in ice water again for three minutes after which there was added to each 
tube exactly 3 ml. of exactly 90 per cent pure ethyl alcohol. The tubes were 
inverted and shaken several times and solutions tran.sferred to colorimeter 
tubes subsequent!}^ placed in ice water. 

Readings ; The colorimeter tube containing the blank was first carefull}’’ 
wiped dr}^ and clean and placed in a Leitz photoelectric colorimeter (using 
a green glass filter transmitting at 520 mu.) and the scale pointer set at 
100. Then the sample tubes were similarly inserted and readings noted. 
17-Ketosteroid content as androsterone was evaluated by comparison with 
a curve of readings of known solutions of androsterone.* 

Following are data on dupUcate determinations and recover}' tests. 

Duplicate Analy.ses of Urinary 17-keto.steroids as Androsterone 



2.90 mg. vs. 2.88 mg. 

; 2.21 mg. 

. VS. 2.23 mg. 



4.90 mg. vs. 4.85 mg. 

; 3.85 mg, 

. vs. 3.85 mg. 



Recovery Test.s on .500 

OR 550 ML. 

Urine S.xmples 


Androgens as 
androsterone 

Added 

androsterone 

Added 

Total 

Recovered as 

in sample 

, . androsterone 

benzoate 

Found 

androsterone 

mg. 

mg. 

mg. 

mg. 

mg. 

4.13 

— 

0.50 

4.65 

0.52 

2.26 

0.50 equivalent to 

0..37 

2.60 

0.34 

2.26 

2 ..50 equivalent to 

1.S4 

4.05 

1.79 

1 .25 

— 

2.. 50 

3 .75 

2.50 

1.25 

— 

2.. 50 

3.75 

2.. 50 


In Table I are listed control cases of persons with normal intelligence. 
The urinary 17-ketosteroid excretion was found normal in all instances.- 
The thirty-eight year old male was a p.sychopathic personahty with ab- 

' The androsterone, andro.«terone acetate, and androsterone benzoate were kindly 
provided by Dr. Ernst Oppenheiiner of the Ciba Pharmaceutical Product^, Inc. 

- Xorinal values of urinary androgen e.xcretion. as mg. androsterone 
Adult females: 5.1 to 14.2. average 9.0 mg./24 hrs. (G) 

.■tdult males: S.l to 22.6, average 1.3.S mg./24 hrs. (0) 

Children under S years: less than 1 mg./24 hrs. (1.3) 

Children ,S to IS \ears: from les.s than 1 up to 9 mg. '24 hrs. (13) 

Children 12 to IS years: 1 to 9 mg. '24 hrs. fl.3) 
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normal sex tendencies (transvestitism), and the second case was also a 
psychopathic personality. The third individual listed was an entirel}^ nor- 
mal control. 1 he fourth control was a thirty-fonr year old woman in the 
fifth and sixth months of a pregnancy, re.spectivclj'. She had had a mongo- 
loid child two years previously. It is seen that her androgeii excretion is 
normal in this pregnancy. The fifth patient, who Avas a woman of rather 
masculine features, with underdeveloped breasts and small pelvis, also had 
a normal value. The same is true of the last patient, Avho previously had 
had a h 3 ^steroctom 3 ' and .showed some .signs of hirsutism. 


Tj\ni.K I. TAVKiVTy-Foun Houii Uiiixaiia' A xnHOfjK.vs as A.vnRosTKnoxK: 
Perso.vs viTir Nohmai. Intei.i.iokxce 


Ca.se 

No. 

Se.x 

Age 

Yr.s. 

I.Q. 

Vol. 

ml. 

mg. per 
24 hrs. 

Remarks 

1 


3S 

normal 

1362 

17.3 

P.sA'chopathic personality. Trans- 







vestitism. 

2 

F 

23 

Sfi 

1001 

S.3 

P.sycliopathic persona litj'. 

3 

F 

2.5 

normal 

SGO 

14.9 

Laborator.v worker. 

4 

F 

34 

normal 

IGOO 

9.1 

Pregnant 5th month. 





1470 

9.7 

Pregnant 6th month. 







Had mongoloid child at 32 yr.s. 

5 

F 

42 

normal 

2G25 

6.7 

Busine.ss woman. Nervous. Slight 







build. Question of phy.sical under- 
development. 

6 

F 

4.5 

normal 

2935 

11. S 

H 3 "sterectomy. Slight hirsutism. 


The androgen values for twelve mentally deficient females are presented 
in Table II. Eleven of these were of familial or “hei'editary” type. Neai’b' 
all of these patients had values well within the normal range (average 
9.0 mg.), indicating normal adrenal cortical activity for this group. One of 
these girls, who was six months pregnant, had a value of 11.5 mg. per 
twenty-four hours, which, like the preceding instance, suggests an un- 
changed level during pregnancy. The two girls with psychopathic trend had 
normal amounts of urinary androgens. Patient No. 10, a rather asthenic, 
very blond girl of Norwegian descent, had a low A'-alue of 3.7 mg. The last 
patient, No. 18, with a low value of 2.3 mg. per twenty-four hours was an 
imbecile who became ill and died three months later. 

The autops 3 ^ of case No. 18 revealed a Avhite female, fiA^e feet five inches 
in height, with black, strong and abundant hair. Pubic hair was also abun- 
dant and there was hair on the upper lip and on arms and legs. The bony 
features were strong, the chin prominent. There was a striking asymmetry 
of the breasts, the right breast being rather firm but normal, the left small. 


Jrthj, 1047 17-KETOSTEROIDS IN OLIGOPHRENIA 507 ' 

with a large areolar gland set on a ball-like glandular body without the 
usual subcutaneous fat tissue characteristic of the female breast. The right 
adrenal gland weighed 9.8 grams, the left 10.5 grams. Both were well 
developed; the cortex and medulla were distinctly outlined; the fasciculata 
contained a normal amount of lipoids. The ovaries were fairly large but 
undersized for an adult; both together weighed 19 grams; they appeared 


Table II. Twenty-Four Hour Urinary Androgens as Androsterone: 
F.amiltal-Type Feebleminded Females 


Record 

No. 

Ca^e 

No. 

Age 

Yrs. 

I.Q. 

Vol. 

ml. 

mg. per 
24 hrs. 

Remarks 

5831 

7 

14 

61 

660 

9.0 


5836 

8 

17 

46 

878 

7.3 

Slightly retarded physical develop- 
ment. 

5850 

9 

IS 

59 

710 

13.4 

Good physical development. 

3618 

10 

19 

62 

1062 

3.7 

Asthenic. Very blond. 

4942 

11 

19 

40 

1070 

10.6 

Homosexual tendencies. 

5238 

12 

20 

47 

3080 

9.0 

Homosexual tendencies. Short; small 
face and shoulders; lower trunk 
obesitas, ■with striae. 

4755 

13 

21 

61 

1215 

5.4 


5588 

14 

22 

67 

845 

6.9 

Good physical development. Infec- 
tion of tube and ovary. Uterus 
enlarged. 

3959 

15 

23 

57 

1800 

11.5 

Pregnant about 6 months. 

4255 

16 

23 

55 

1665 

9.6 

Treated for T.B. of .spine. 

5829 

17 

24 

60 

1075 

13.0 

Reddish blond. Grandmother mu- 
latto. 

3489 

IS 

26 

23 778 2.3 Tall. Masculine. Died three months 

later of bronchopneumonia and 
glomerulonephritis. 

Average, excluding No. 18, is 9.0 rog./24 hrs. 


sclerotic and there was only one matured graafian follicle. The th 3 Toid gland 
weighed 27 grams. The cause of death was bronchopneumonia and old 
glomerulonephritis. 

In Table III twelve values are listed for eleven male patients with 
“familial tj^pe” of mental deficiencj'. As maj- be seen, the results for the 
patients above the age of fifteen (average 14.2 mg.) tend to fall within the 
normal range for adult males, with two exceptions. Case Xo. 28 had a 
low value of 5.3 mg. per 24 hrs., but a j-ear later it rose to 11.7 mg., which 
is well within the normal range. The value of 26.9 mg. for case Xo. 24 of 
adult age is a little high, but maj- correspond to the large size and husk\' 
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dcvelo])ineiH of this typical simple low-grade moron. Whet, her or not there 
is an increased variabilitY in excretion for some of lhe.se patients requires 
further investigation. The findings for the younger boys are also within 
normal range for each age. 

Several of the patients .showed abnormal .sex tendencies or conspicuous 
psychopathic characl, eristics, but thc.se abnormal personality trends are 
not reflected in the 17-kctosteroid excretion. 


Tablk III. Twknty-Fouh Houn Uiunaky Axdkookn'.s a.s Androstkrone: 
Fa m 1 LI a l-T yi’e Fi-; i; d le m i x de d M a le s 


Record 

No. 

Case 

No. 

Age 

Yrs. 

I.Q. 

Vol. 

ml. 

mg. per 

24 hrs. 

Remarks 

5S57 

19 

9 

78 

500 

2.0 

Borderline intelligence. Probable 







early nutritional deficiency. 

5875 

20 

11 

61 

1190 

4.7 


5920 

21 

12 

06 

815 

4.5 


5384 

22 

14 

53 

1085 

5.9 

Homosexual tendencies. 

5S8S 

23 

15 

71 

2280 

14.4 

Mature ajipearance. P.sychopathic 







jiersonality. Arsonist, Sex pervert. 

5943 

24 

22 

48 

2278 

26.9 

Large liuild. 

4695 

25 

25 

69 

3125 

16.2 

Ps.vchopathic personality. Effemin- 







ate. Homosexual. 

4355 

26 

25 

50 

1905 

17.0 

Effeminate. Homosexual. 

4237 

27 

27 

38 

2145 

12.9 

Effeminate. 

5879 

28 

28 

43 

1220 

5.3 




29 


1730 

11 .7 

Small build. Good ph 3 'sical develop- 

1728 

29 

38 

50 

1365 

9.1 







ment. Part negro. Homosexual. 



Average, No. 24 tlirougli No. 29, 

is 14.2 mg./24 hrs. 


In Table. IV values for nine mongoloid patients are given, supplementing 
23 cases previously reported (3). The female patients of from twelve to 
seventeen years of age had normal female values for tliis age. Case No. 35, 
twenty-nine years of age, also had a normal androgen excretion. Case No. 
34, a female of twenty-one years had an unusually liigh value, above the 
normal female range and within the normal range for adult males. In our 
previous publication we reported two observations of this type. It is inter- 
esting, however, to note that the present patient had a value of 1.3 mg. onl}’’ 
two months previously. 

Of the male patients, one was a baby of four months whose 17-ketos- 
teroid value of 0.4 mg. is a good value for a child of this age. One male 
mongoloid of thirty-four years had a value of 15.1 mg., which is higher 
than any value previously reported for mongoloid males, but is close to 
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nical. This was especially striking in the case of t he male cretin, who had 
an almost hypertrophic escutcheon. 

The first listed cretin (case No. 30) was a female dwarf, twenty-three 
3^ears of age, with a body length of four feet., 'J’he patient did not reveal 
the usual features of cretinism, aItJiough there was evidence that the case 
should be classified as such. She was born b}" high forceps, 21 days overdue. 
The neck was badl}’- twisted and there were multiple birth bruises on skull 
and bod}". The first month the child .slept most, of the time and did not cry. 
A few epileptic at tacks were ob.served during the first year. The child had 
been treated v'ith thyroid for some time eai-ly in life, but the dosage is 
not Ivuown, At the age of 14 years the child had a blood cholesterol of 
400 mg. per cent and a basal metabolic rate of minus 1 1 per cent by height. 


Table VI. Twenty-Fouh Houu Uiuxaby Axi)no(!i;,v.s as Axdiiosterone: 
I^IyOTONIA DY.STItOrHICA Patie.vts 


Record 

No. 

Case 

No. 

Sex 

Age 

Yrs. 

I.Q. 

Vol. 

ml. 

mg. per 
24 lirs. 

Remarks 

4570 

43 

M 

31 

68 

1050 

5.4 

No. 43 and No. 44 are broth- 
ers. 

3929 

44 

M 

35 

73 

2165 

S.O 


2702 

45 

M 

34 

51 

775 

6.6 

No. 45, No. 46 and No. 56 are 
siblings. 

2703 

46 

M 

36 

61 

690 

4.8 


2809 

56 

F 

39 

63 

1255 

2.8 

Anotlier sister was siinilarl}’’ 
afflicted. 


After thyroid treatment for 24 months the cholesterol dropped to a level 
of 157 mg. per cent and the metabolic rate rose to plus 9 per cent. One 
month after thyroid was withdrawn, the cholesterol was again up to a level 
of 351 mg. per cent and the metabolic rate down to minus 11 per cent. 
The patient had an unusual amount of hair on head, back and neck, but 
little pubic and axillary hair. She did not menstruate. Knee jerks were 
overactive; ankle jerks active. The skin was rough and showed slight 
ichthyosis. 

The 17-ketosteroid finding for case No. 41, diagnosed as hypothyroid- 
ism, is also low. 

Table VI records 17-ketosteroid determinations on a group of patients 
afflicted with myotonia dystrophica. Myotonia dystrophica is a familial 
muscular dystrophy with tonic reflexes, especially in the thenar group, 
associated with general weakness of other muscles. There is also progressive 
atrophy of certain muscles such as the temporal muscles and the muscles 
of the lower arm and leg. The muscular condition is associated with a wide- 
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spread endocrine disorder, the most striking feature of which is gonadal 
atrophy. Three autopsies made possible a thorough study of the pathologj'^ 
of the endocrine system in this disease. Consistent findings were testicular 
atrophy vdth hyalination of the seminiferous tubules; basophilism in the 
pituitary anterior lobe, increased basophilic infiltration of the posterior 
lobe with atrophy and colloid stasis in the Rathke cleft; colloid goiter; and 
persistent thymus with fatty infiltration. There was considerable general 
obesity. 

The tests on the four male patients showed a definite decrease in 17- 
ketosteroid excretion; The values were all below the normal range, three 
falling vuthin the lower range considered normal for females. The value 
of 4.8 mg. found in case No. 46 is even below the female range. 

The first two male patients listed in this table were brothers who died a 
few months after the tests had been made, and were autopsied. The other 
two male patients and the female patient are siblings. These had a sister 
similarly afflicted who died and was autopsied. 

Case No. 43 showed atrophy of the seminiferous tubules vdth hj'alinosis 
of about 90 per cent of the tissue. There were few islands left where normal 
spermatogenesis was present. The Leydig cells were degenerated around 
the hyalinized tubules, but in those few islands which had normal sperma- 
togenesis a number of Leydig cells were found. Case No. 44, who died six 
months after his brother and seven months after the 17-ketosteroid deter- 
mination, was in relativel}’’ better condition at the time of the tests, but at 
the time of autopsy the gonadal atrophy had progressed much further than 
in case No. 43. The whole testicle was atrophied, with practically all tu- 
bules hyalinized and all Leydig cells replaced by connective tissue masses. 
In both patients the adrenals were unusually soft and fell apart in spite 
of most careful handling. The medulla was hyperemic with all vessels 
greatly enlarged; the medullary tissue was partly fibrotic. The adrenal 
cortex showed eNudence of irregular degeneration, and lacked the rather 
uniform appearance seen in normal material. Areas of degeneration were 
irregularly dispersed among some of fairlj' normal appearance, but all 
lacked lipoid deposits. The zona fasciculata and zona glomerulosa were 
more involved than the zona reticularis. As a whole the cortex was narrow. 

Most conspicuous was the pathologj-^ of the pituitarj' in these cases. 
“Crooke’s changes” of the basophils, reduction of eosinophils (which were 
fairly well preserved only in case No. 43), proliferation of the ba.sophils at 
the edge of the posterior lobe, large colloid cysts in the cleft and degenera- 
tion of the posterior lobe were observed in all. In the female patient men- 
tioned in case No. 44 there were small chromophobic tumors in the anterior 
lobe. In all three cases the thjToid formed a huge colloid goiter which 
weighed in case No. 44, 75 grams and in case No. 43, 37 grams, the ve.sicles 
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being enlarged and filled with stagnant brittle colloid, the epithelial walls 
compressed and atrophic. The thjnnus showed predominantly fatty infil- 
tration but some non-invohited preserved thymus tissue could be found 
in both patient, s. With regard f.o the other oi’gans, it may be mentioned 
that the heart was enlarged and the heart muscle thoroughly degenerated, 
with hyalinization and fatty infiltration. The pancreas of case No. 44 
showed necrosis. All organs showed a tremendous congestion; the periph- 


Tablk VII. Twknty-Fouu Houu Uuinauy IT-KiyrosTcnoins: 
M1.SCELI.ANK0U.S Types 


Record 

No. 

Case 

No. 

Sex 

Age 

Yrs. 

I.Q. 

Vol. 

ml. 

mg. per 
24 Iir.s. 

Remarks 

5939 

47 

F 

IS 

51 

1014 

11 .1 

Psycliosis. OI)e.sity. 

4592 ■ 

48 

F 

24 

27 

1875 

15.3 

Lawrence-Moon-Biedl Syn- 
drome. 

1S25 

49 

F 

41 

IS 

1475 

4.0 

Tuberous sclerosis. Dwarfism. 

5201 

50 

M 

9 

40 

2350 

1 .4 

Congenital cerebral spastic in- 
fantile ])aralysis. Underde- 
velopment. 

5S4S 

51 

M 

13 

57 

1075 

3.5 

Post-infectional. (Whooping 
cough.) 

5918 

52 

M 

14 

55 

1355 

6.3 

Post-traumatic, natal. 

5928 

53 

M 

14 

61 

1060 

6.3 

Question of pituitary disorder 
and post-encephalitis. Sex 
problem. Transvestitism. 

5923 

54 

M 

15 

36 

1245 

9.1 

Post-traumatic, natal. 

5563 

55 

M 

20 

33 

1186 

5.6 

Constitutional inferiority. 
Spinal dj-^sraphism. 


eral vascular system at the time of death was collapsed and face and 
trunk were dark blue in color. 

In Table VII, eight more values are listed for a miscellaneous group of 
feebleminded patients. These determinations were made for various rea- 
sons. Case No. 47, a female of eighteen years eleven months, was thought 
to be hypothyroid and hypopituitary, contributing to a psjmhosis. The 
patient was extremely obese but under diet the obesity disappeared. The 
17-ketosteroid excretion of 11.1 mg. per twenty-four hours was normal. 
Case No. 48, a very short female of twenty-four years with a Lawrence- 
Moon-Biedl syndrome, showed a rather high value of 15.3 mg. while the 
next patient, a female dwarf with tuberous sclerosis, showed the Ioav value 
of 4.0 mg. per 24 hrs. 

The following five male patients with evidence of brain damage had aver- 
age values. Of considerable interest is patient No. 55 a male imbecile with 
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spina bifida and indications of spinal dysrapbism. This condition is heredi- 
tary and if it should turn out in further tests that the low value of 5.6 mg. 
per 24 hrs. is representative and indicates gonadal hjqioplasia in male cases, 
the determination of urinary 17-ketosteroid excretion may have consider- 
able diagnostic value. Several autopsies have revealed gonadal hj^joplasia 
in male patients with familial oligophrenia and spinal dysraphism. This 
male patient resembled clinically the type of the female patient No. 18, 
who had the extremely low value of 2.4 mg. per 24 hours. 

DISCUSSION 

Determination of urinary 17-ketosteroid excretion in a group of patients 
with various conditions associated with mental retardation seems of con- 
siderable interest. Since urinary 17-ketosteroids are an index though not 
a mea.sure of adrenal cortical acti\’ity and male gonadal actmty, the de- 
termination of their amount promises some insight into the actmty of 
these tissues in these patients. The present study encompasses several 
types of oligophrenic patients, some ha^dng conditions associated with 
profound endocrine pathologj'. 

Non-Glandular Oligophrenic Types. 

The normal values found for female familial morons support the clinical 
observation that, in these cases, adrenal cortical actmty is normal and 
gonadal acti\dty is probably normal also. Female familial morons are 
readily susceptible to impregnation and potentially fertile to a high degree. 
Male familial morons also had normal values and seem normal in so far 
as adrenal and gonadal physiologj’^ are concerned. Their mental .slowness 
and lack of responsiveness makes them potentially less aggressive and 
leads frequently to homosexual rather than heterosexual actmties, but 
these alterations are mentally conditioned and are not reflected in physio- 
logical or anatomical pathology" (11). Cases of birth trauma with resulting 
spasticity or Little’s disease also show normal 17-keto.steroid excretion. 

Myotonia Dystrophica. 

The stud 3 ’^ includes reports on mjmtonia d^’^strophica for the first time. 
Five patients were studied. Ail patients showed definitely low 17-ketoster- 
oid excretion. Clinicallj" the males had .small, atrophic testicles, were of 
weak musculature and obese, but pubic and axUlarj' hair was normal and 
the sexual characteristics of these patients remained unchanged. The endo- 
crine pathology consisted in pituitary' basophilism with Crooke's changes, 
complete atrophy of seminiferous tubules and atrophj* of Lej’dig cells, thj-- 
roid colloid goiter, persistent fatt}’ thjmus, and general obesiD'. r^D’otonia 
dj'stropliica, therefore, shares certain patterns with better known endocrine 
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disorders such as Cushing’s disease and gynecomasUa. Indeed ni 3 ^otonia 
dysirophica is often associated wil.li gynecomastia clinically. Klinefelter 
and co-workers have reported low 17-kotosleroids and high F.S.H. in 
gjmecomastia. Albright recentlj' made determinations of F.S.H. on two 
mj’-otonia dystrophica patients and found high values. Patient H.W., 33 
years old, was positive for 96 and 102 mou.se units, and patient F.H. also 
had a high F.S.H.^ The high F.S.H. values found bj" Albright and the low 
17-ketosteroids found in our studies indicate that mj’otnnia dj^strophica 
and gynecomastia follow .similar endocrine patterns. 

Cinshing’s disease is associated with high blood pressure while two of 
our patients with myotonia d 3 \strophica had a very low blood pressure 
and died from peripheral vascular atony. Patients with Cushing’s syn- 
drome have an hypertrophic adrenal cortex according to Albright, who 
postulates an h 3 ’’perexcretion of the “S-hormone” as the cause of the syn- 
drome. A stud 3 ’- of the adrenals in myotonia dystrophicta did not reveal any 
h 3 ^pertrophic changes in these organs. The adrenals were thin, soft and 
hypoplastic, and if there was an 3 '’ pathology of significance, it was on the 
degenerative and hypoplastic .side. None of the cortical layers showed an 
increase in size. The low 17-ketosteroid values are ampl 3 ’’ explained by the 
testicular atrophy and b 3 ’- adrenal atroph 3 ’’ as demonstrated in the female 
patient, but whether the gonadal degeneration is primary, as is supposed 
in g 3 '-necomastia, or secondar 3 ^ to another more profound metabolic dis- 
order as indicated by the widespread pathology, cannot be determined at 
present. 

Cretinism and Hypothyroidism. 

The new determinations on cretins and h 3 '^poth 3 U’oid patients fall in line 
with earlier determinations made b 3 ’^ Talbot and others (13). The oppor- 
tunity for performing autopsies on two patients of this t 3 ’-pe enables us to 
state that the low urinary 17-ketosteroid values in cretinism are the re- 
sult of gonadal and adrenal infantilism which may be due to h 3 '^popituitar- 
ism as a result of absent thyroid function or vice versa. Some authors have 
the idea that the pituitary in cretinism shows a compensatory hypertrophy. 
This erroneous conception is based on the observation that the weight of 
the pituitar 3 '- in cretinism is usually increased from fift 3 ’' to one hundred 
per cent. Microscopic study of the pituitar 3 ’' reveals, however, that the 
gain in weight is due to colloid accumulation and fluid stagnation (edema), 
while the glandular tissue is compressed and hypoplastic. More details 
are given in another publication (2). 

3 These data were placed at our disposal through the courtes}’ of Dr. Paul Yakovlev, 
Walter E. Fernald School, Waverley, Massachusetts. 
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Mongolism. 

The study of mongoloid patients shows that such children and females 
of adult age have average to high normal 17-ketosteroid excretion, while 
mongoloid males of adult age tend to have female values. These are, 
however, higher than those seen in cretini.sm, and the findings for several 
female mongoloid patients were unusually high. We expressed the opinion 
that in mongoloid males the relatively high values are probably due to 
adrenal cortical acthdty and not to normal male gonads, since these vrere 
found atrophic in all autopsies. Mongolism seems to be a congenital 
hypopituitarism and the growth disorder represents the opposite of acro- 
megaly (A. Schuller (12) Clift (4), Benda (2)). Benda has collected e\'idence 
that the condition is associated wdth hjT^othjToidism, hj^pocorticoadrenal- 
ism and h^TjOgonadism apparently due to absence of the tropic hormones 
of the pituitary ,which fail to activate the target glands. Histological ex- 
aminations of the adrenals in thirty-nine cases revealed that while the 
permanent cortex was small and hypoplastic in all cases, a considerable 
number of cases showed a large hj'perplastic juxta-medullarj' zone. As has 
been discussed in another place (2), the hjTperplastic juxta-medullary zone 
is apparently not a remnant of the fetal cortex, since aU mongoloid patients 
who died in infancy showed complete involution of the fetal cortex and 
did not show remnants of the “central body.” On the other hand, since 
it is generally assumed that the “reticularis” is a part of the permanent 
cortex and depends in its development upon the development of the fas- 
ciculata, it is not conceivable that an hj'pertrophic juxta-medullary zone 
is derived from a degenerated and hypoplastic “permanent cortex.” One is, 
therefore, forced to postulate an independent ontogenetic and functional 
existence of this “x-zone,” which is well described as “juxta-meduUary 
zone.” It may be remembered that this zone has attracted considerable 
interest since discovery of the adreno-genital syndrome. Grollman (7) 
called this tissue the “androgenic tissue” and considers it as a remnant of 
the fetal cortex. Persistence or hj’pertrophy in castrated animals has been 
observ'ed by various authors. On the basis of phy.siological erddence, Al- 
bright el al. (1) postulate the existence of at least two independent and 
antagonistic adrenal cortical hormones, the S-hormone and the N-hormone, 
in normal adults. This idea seems well supported b 3 ' histological observa- 
tions which indicate stronglj' the independent existence and function of 
the permanent cortex and the juxta-medullarj' zone in the human adrenals 
throughout life. HTiile the “permanent cortex” (glomerularis, fasciculata 
and reticularis) is serving certain metabolic functions concerned with fat 
and sugar metabolism and liver gh’cogen the “juxta-medullarj-” zone or 
inner reticularis seems to be geared into the pituitarj'-adrenal-gonadal 
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activity and changes, tiicrcforc, conspicuously in pathological conditions 
of the gonads. 

CONCLUSIONS 


Determinations of urinary 


1 7-kci.osteroids in various conditions associ- 


ated with mental deficiency seem t.o indicate that abnormal brain develop- 
ment as such has little influence upon endocrine factors related to urinary 
1 /'-ketosteroid excretion. Familial ca.ses of mental deficiencj'^ as well as 
some cases due to various t^'pes of brain injurj^ revealed normal values in 
so far as the twenty-four hour excretion was concerned. ^Aliethcr differ- 
ences would be found between night and morning excretions similar to 
those claimed for psychotic patients by Pincus has not yet been deter- 
mined. The frequent sexual jjerversions obsei’ved in mentally deficient 
patients seem to be associated with mental factors rather than physiologi- 
cal variations. Deviations from the normal range of 1 7-ketosteroid excre- 
tion, when found in mental deficiency, indicate, therefore, some direct 
pathology of the glands concerned with 1 7-ketosteroid excretion, and not 
primarily subnormal brain activity, the endocrine function of which is still 
a matter of argument and speculation. Patients with marked constitu- 
tional inferiority, especially those with spinal dysraphism, seem to have an 
equal constitutional ihferioi’ity of their endocrine systems. 

The opportunity of performing several autopsies on cases vdiose 17- 
ketosteroid excretions had been determined, and tests on patients who 
suffered from certain conditions where enough autopsies of similar pathol- 
ogy were available, throw some light on possible relations between ab- 
normally low 1 7-ketosteroid excretion and pathology. 

Observations on myotonia dystrophica show that the low excretion of 
17-ketosteroids is consistent in both sexes. The pathology of two male and 
one female patient revealed gonadal atrophy. In the males there was 
marked hyalinization of the seminiferous tubules of the testicles, and 
atrophy of the Leydig cells though to a less extent. The ovary of the female 
patient (30 years of age) showed almost no primordial follicles in the 
process of maturation. There were, however, four larger and several smaller 
cysts side by side in the same ovary, which had failed to involute. The 
pituitary showed in all three cases a conspicuous shift toward basophilism 
with all basophilic cells enlarged, homogeneous and vacuolated, changes 
described by Crooke in Cushing’s disease and known now under his name. 
In contrast to some investigators, the present writers are of the opinion 
that the “Crooke’s changes” are not a manifestation of hyperactivity, but 
indicate a low stage of activity with inability of the cells to release the 
increased and stagnant hormonal stores. The hypertrophic changes of the 
Leydig cells as seen in gynecomastia are probably likewise a manifestation 
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of inactmty, since the active spermatogenic testicle has verj’- few and in- 
conspicuous Leydig cells. In addition, mj'^otonia dystrophica patients 
develop a resting colloid goiter (weight, 75 grams in one case). The adrenals 
are small. The permanent cortex is narrow and resembles that of a child 
rather than of an adult. The “juxta-medullarj’^” zone is also inconspicuous. 

In mongolism, where gonadal atrophy or immaturity is complete, the 
17-ketosteroids remain on a level normally reached before puberty. Some 
adult females have unexpectably high values and some children have high 
values for their age. The permanent cortex of the adrenals in mongohsm 
is narrow and infantile, but in a study of 38 cases a surprisingly large 
number showed a conspicuous “juxta-medullarj"” zone. 

In cretinism, where the 17-ketosteroid values are alwa 3 ^s low, the adrenal 
cortex is narrow and the innermost zone of the reticularis inconspicuous. 
The anatomical obsen’-ations, therefore, seem to support the idea that the 
adrenal cortex produces two entirely independent hormonal factors. We 
dare say that the 17-ketosteroid production is related to a “juxta-medul- 
lary” zone, the inner reticularis which exists in man throughout life and is 
not merely the oldest cell stage of the permanent cortex. 

Our observations' pro^dde evidence that in patients vdth low 17-keto.s- 
teroid excretion, the innermost zone of the reticularis may be expected to 
be found narrow and inconspicuous, while the outer layers may be of 
normal size. In other conditions the outer layers remain narrow or hj^po- 
plastic, while the inner layer of the cortex appears large. In these latter 
cases urinary 17-ketosteriods may be normal or increased. Increase in the 
“juxta-medullary zone” of the adrenals is not necessarily associated with 
gonadal hjT^ertrophy. On the contrary, in cases where the gonads are 
unable to respond on account of immaturity or other phj^siological factors, 
the adrenals are likely to respond with such enlargement. In general, 
“hypertrophic” glandular changes are frequently not the manifestation of 
secretory hJ^3eracti^dty, but of an inability to release secretory stores. 

SUMMARY 

(1) Twenty-four hour urinary excretion of 17-ketosteroids was studied in 
several conditions of mental deficiency with and without endocrine 
disorders. 

(2) Urinary 17-ketosteroid excretion was found normal for familial morons 
of both sexes, consistent with normal adrenocortical and gonadal ac- 
ti^’ity. 

(3) Myotonia dystrophica was found to be associated with a marked de- 
crease in urinary 17-ketosteroids, consistent with the pathology. 

(4) Three cretins and an hj-pothyroid patient had low 17-ketosteroid 
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excretion, in line Avitli previous reports in the literature of low andro- 
gens in hypothyroidism. 

(5) Findings for nine mongoloid patients were in agreement with those for 
twenty-three cases reported earlier. Mongoloid children and female 
mongoloids had low average or high 17-ketosteroid excretion. Mon- 
goloid males of adult age have a 17-kct,ostcroid excretion in the female 
range, consistent with their knoAvn sexual immaturity. 

(6) Autopsy findings have been considered in relation to the 17-ketoster- 
oid excretion and the significance of these observations has been dis- 
cussed. 
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ESTRONE CLEARANCE TEST IN INFECTIOUS 

HEPATITIS=*= 

BERNHARD ZONDEK and RIWKA BLACK 

From the Hormone Research Laboratory, Hebrew University, and the Gynecologic- 
Obstetric Department, Rothschild-Hndassah-University Hospital, 

Jerusalem, Palestine 

Z ONDEK (11) showed in 1934 that the living organism inactivates 
estrone rapidly. Of an injected dose of estrone, only 5 per cent can 
be recovered from the body three hours after the injection. Liver in \dtro 
inactivates estrone to an extent of 95 per cent, and spleen to an extent of 
20 per cent, whereas the other organs in vitro have no effect on estrone. 
Estrone is also inactivated by poikilothermal animals, by hyacinth root 
(10), potato juice, red beet, bran, and certain bacteria (12,13). Cell-free ex- 
tracts of liver inactivate estrone, but lose this activity on heating to 70° 
(11). It may be concluded, therefore, that the inactivation of estrone is 
enzymatic in nature. The enzyme which is responsible for this inactivation 
has been called “estrinase.” Zondek and collaborators (13, 14) proved 
that estrinase from plants (potato juice) belongs to the phenol-oxidase 
group, being distinct from lacca.se, but related to tyro-sinase. 

The above experiments on the site and nature of estrone inactivation 
have been confirmed by man}’- other authors. It has been shown by a wide 
range of methods that the liver is concerned in estrone inactivation and 
that impairment of its function interferes with the normal estrone metabo- 
lism of animals and man. 

In 1938 Golden and Sevringhaus (3) showed that cyclic sexual function 
in the rat is completely suppre.ssed if the ovaries of the animal are tran-s- 
planted to mesenterial tissue at a site which ensures the passage of all the 
ovarian secretion through the liver. 

In 1939 Talbot (9) pointed out that poisoning of the liver with CCL 4 
results in increase of the endogenous e.strone level. In 1940 Pincus and 
Martin (7), using the same technique, showed that response to admin- 
istered estrone is heightened by liver damage. In the same year Heller (4) 
reported that rat hver slices are able to effect complete inactivation of 
e.strone and estradiol in ^^tro. Biskind (1), in 1941, showed that pellets of 
estradiol and estradiol benzoate when impla,nted into the spleen of female 
castrated rats are ineffective unless blood which leaves the spleen is 
diverted into the general circulation. Israel, Meranze and Johnston (1937) 
(5) showed b}" heart-lung and liver-lung perfusions, and Schiller (8) (1945) 
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showed by perfusions of heart, Iddney and liver that the liver is largely 
responsible for estrogen inactivation, but thal. some inactivation is also 
effected by the Iddney. 

In 1940, Glass, Edmondson and Soli (2) repoi’icd that ciirhotic human 
liver fails to inactivate estrogens. Urine of advanced cases of liver cirrhosis 
was found to have a high free estrogen content. An etiological connection 
between this finding and testes atrophy and gynecomastia was envi.sioned. 
Morrione (6), in 1944, confirmed this b}" his finding that atrophy of the 
testes is the most constant feature of Laennec’s ciirhosis. 

During the period of 32 months from October 1943 to July 1946, epi- 
demics of infectious hepatitis, whose peaks fell cliiefl}’' between the months 
of October and December, occurred in Palestine. During this period 
twenty-nine cases of pregnanc 3 ’' complicated b}-- infectious hepatitis were 
admitted to our department. When associated with pregnancy infectious 
hepatitis showed a veiy high mortalit}'^ rate. In 17 per cent of the patients 
the disease ran a fatal course and death set in under hepatic coma. In these 
cases the post mortem examinations disclosed liver atroph}’’ Avith almost 
complete destruction of the liver tissue. 

Since production of sex hormones in pregnancy is known to be liigh, 
(Aschheim and Zondek) the fate of the endogenous and parenterally ad- 
ministered estrogens in pregnane)^ complicated b}’’ infectious hepatitis 
(resulting in acute liver damage) is of particular interest. 

Experiments were undertaken with a view to ascertaining a) whother 
pregnant women Avith infectious hepatitis slioAV an abnormall}'’ high leA^el 
of endogenous estrogen in their blood and urine, and b) if the acute liver 
damage affects the rate of the excretion of parenterally administered 
estrone. 

Information on these points Avas obtained AAoth the help of the estrone 
clearance test described beloAV. 

Technique of estrone clearance test. 

Urine and blood from 25 patients Avas examined for estrogen according 
to the method of Allen and Doisy. Five animals Avere used in each deter- 
mination. The test dose Avas given subcutaneously in six injections dis- 
tributed over a period of 48 hours. Vaginal smears Avere taken at 12-hour 
intervals betAveen the 24th and 96th hour after the experiment Avas begun. 
The M.u. was defined as that quantity of urine and blood Avhich produces 
full cornification betAA^een the 72nd and 96th hour of the experiment (1 
M.u. is equiAmlent in our local strain of mice to 2 i.u.). Urines collected 
during an interval of 4-5 days preceding the injection of estrone Avere 
pooled for the estrogen assay. The results Avere calculated to a basis of 24 
hours. ^ At the same time the serum estrogen titer Avas determined. 

1 At the beginning urines wei-e investigated iov estrogen eontent dail 3 ^ As the dailj'' 
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After the titers of endogenous estrogen (i.e., the estrogen titer before 
estrone injection) in the urine and serum had been determined, the estrone 
clearance test could be started. The patient was injected intragluteally 
with 25 mg. of estrone in oil, an equivalent of 250,000 i.tr. (125,000 m.u. 
in our local strain of mice). Four hours after estrone injection, blood was 
drawn and examined for its estrogenic content. Urine excreted during the 
3-day period following the injection was investigated as to estrogen content 
daily. The estrone clearance was estimated in terms of the excess of the 
estrone excretion during this period over the normal excretion value. The 
result is expressed as a percentage of the injected amount of the hormone. 

Cases investigated. 

The estrone clearance test was performed in : a) cases with no apparent 
hver damage (control group) (Table B, cases No. 14—24), b) cases of in- 
fectious hepatitis in pregnancj”- showing moderatel}' acute liver damage 
(Table A, cases No. 1-7), c) cases of infectious hepatitis in pregnancy 
shovdng extremely acute liver damage (Table A, cases No. 8-11), d) cases 
of chronic hver damage (Table A, cases No. 12, 12a, 13). 

Description of cases and findings. 

a) This group of cases, sensed as the controls, (See Table B, ca.ses No. 14r- 
24.) The group includes a case of normal pregnancy, 4 cases of toxemic 
pregnancy, 3 cases of ribofla'V’in deficiency, one case of acromegalj- and one 
case of pregnancy comphcated by Morbus Gaucher. Liver function tests 
(Cephahn test, Takata-Ara, V. den Bergh, urinal 3 "sis for urobihn and 
urobihnogen) failed to disclose anj' e\’idence of hepatic damage in anj' of 
these patients. 

In Table B the endogenous estrone levels and clearance tests of the con- 
trol group are pre.sented. It is erddent that administered estrone disap- 
peared verj^ quicklj’^ from the organism. Four hours after injection of 
estrone the pre-injection level of the blood was already restored.^ jSIost of 
the excretion of estrone in the urine occurred during the fir.st 24 hours. 
Some estrone was also excreted in a few cases on the second day, but alwaj'S 
in smaller amount. The total urinarj'" recover^' of the injected estrone 
ranged between 0. 5-4.5 per cent. These results suggest that failure to 

excretion of endogenous estrone was found constant, a simplification was introduced 
in the later work. Urine excreted during 4-5 successive days was pooled and the estrogen 
content was determined in the total sample. 

■ The normal endogenous estrogen values in blood during pregnancy are as follows: 
50-100 MU/L in the 1st and 2nd month, lOO-SOO mu/l in the 3rd to 7th month and SOO- 
1500 mv/l in the 7th to 10th month. The normal estrogen values in urine during preg- 
nancy are as follows: 300-000 mu/l in the 1st to 2nd month. 5000-7000 mu l in the 
3rd to 7th month and 0000-20,000 mu/l in the 7th to 10th month. 
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restore the normal endogenous estrogen blood level within a period of 
four hours after hormone injection, with urinarj- recoveries in excess of 
4.5 per cent, reflect an impaired estrone inactivation mechanism. 

b) In this group are included seven cases of pregnancy complicated by 
infectious hepatitis with a clinical course .similar to that obseiwed in the 
absence of pregnancy. The infectious hepatitis appeared in various 
months of pregnancj’’ or after deliver^'. Although the icterus index was 
greatly elevated in the majority of ca.ses, the general condition remained 
satisfactory; fetor hepaticus, tachycardia, and reduced Uver were not 
found. Nevertheless, Uver function tests indicated the presence of serious 
Uver damage. The ratio of cholesterol ester to free cholesterol in the blood 
and the sugar metaboUsm were abnormal. The mechanism of urea, on the 
other hand, was undamaged (normal blood urea levels). The mechanism 
of estrone inactivation was intact, in all these cases. The blood level of 
endogenous estrogen and the urinarj' excretion of endogenous estrone re- 
mained normal. In the estrone clearance test the pre-injection estrone 
titers were found restored in the blood 4 hours after the injection. The 
total recovery of estrone in the urine never exceeded 4 per cent, the normal 
value of the control group. The cUnical course was onlj' sUghtly more 
severe than is generallj’^ the rule in icterus infectiosus not compUcated by 
pregnancy. All the patients, except one, recovered. The single fataUty 
(case No. 5) was due to uterine rupture during deUverj'. No e\’idence of 
atrophy of the Uver was found in this case at autopsy. 

c) This group included four cases (Table A, cases No. 8-1 1) of infectious 
hepatitis compUcated bj" pregnancy -nith signs of acute Uver damage. The 
cUnical course reflected pronounced functional deficiency on the part of the 
Uver; the prognosis was extremely serious. The severity of these cases is 
shown both by the grave cUnical development and bj' the Uver function 
tests. The patients were admitted wth infectious hepatitis (icteric phase) 
in different months of pregnancy (see Table A). The cUnical sjTnptoms 
were similar in all these cases: intense icterus, nausea, frequent vomiting, 
apathy, prostration, subcomatous condition, tachycardia’ of 110-120 per 
minute, no fever, and no pruritus. At the time of admission the Uver was 
found reduced in size in every case. Patients presented also fetor hepaticus, 
a sign of severe Uver damage. The cUnical signs of acute failure of Uver 
function were further confirmed by laboratory' findings, among which 
particular importance relates to the value of blood urea level. AbiUty to 
synthesize urea persists even after hepatic tissue destruction is far ad- 
vanced. The progressive fall of urea blood level observ'ed in the cases (Nos. 
8-11 of group c) must be interpreted, therefore, as an indication of a con- 
dition of very' extensive hepatic damage. 


’ An espcci.illy ominous symptom in our cases of infectious hepatitis. 
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TAin.r; B. ICndochnous JO.stuockx I'iSTiMATKiNs and JOstkom; Ci,i;auax(,'i; Tests 

IX CW)NTK()E Cases 





I'atiopeii viilueH i; 

II iirirc and .‘•criim 


Total 

r'Tovrry 

of eslronc 
in urine 

Nr>. 

Dthscriplion 
of patient 

ICndopcmi 

24 lir. 
urine 

■ m, x’cli.c*. 1 

.Scium 

Valm- 

•1 l.r. 
.''cium 

1 iifli-r it jcclii 

l.'it da.v 
iiiinc 

in Ilf 2.5 mp. i 

2nd da.v 
urine 

I'.stroT c 

1 .*!rd day 

1 nriffe 

M. 

I’rrpnanc.v 

M. VIIl 

oOOOMr 

i 

1 

i 

i- _ ^ . 

.500 Ml -.'I, 

10000 MU 

5000 Xiu 

.5000 XIU 

ca. 4% 

15. 

Toxemia in 

prcpnanc.v 

M. VIII 

1 00(10 Mr 

i i 

1 

1000 Mr n 

i 

i 

1.500 Ml-, 1, 

1 

j 12000 mi; 

GOOD MU 

GOOO XI I- 

ca.4.,5% 

1(>. 

Toxemia in 

i 

proffnnncy 

M. vni 1 

<1000x11- 

<,500 Ml-.'l. 

i 

1 <.500 .MU I. 

2000 mi: 

<2000 MU 


ca 2% 

17. 

Toxoiniii in 
prcpnanc.v 

M.I.X 

■1000 xif 

1 <500 xtu 'I. 

i 

<000 Ml* /I- 1 

j 

1 S.500.MU 

j 4,500 MU 

4.500 MU 

ca. 4% 

IS. 

Toxemia in 
prcpnanc.v 

M. VIII 

7500 .MU 

1000 MU /I. 

1000 MU 1. 

12000 Ml- 

0000 MU 

7000 MU 

ca. 4.5% 

in. 

Mctrorrliapia 
Galactorrlica 
Hyperplastic 
Mucosa utei i 

<200 MU 

<500 .MU /I. 

<.500 MU, I. : 

' 2000X11- 

j 

1000 MU 

4,50 MU 

ca. 

20. 

Acromcpal.v 

<.3.3.'l Mtf 



' 1000 MU 

1000 Mt- 

500 .MU 

cit. 2% 

21 . 

Vitamin A & 11 
deficicn cy 

<200 MU 

<200 Mu/i, 

^ <200 Mr/I. 

1 

<o00 .MU 

<500 MU 

<,500 .MU 

<1% 

22 . 

Riboflavin 

deficiency 

<120 MU 

<250 .vu/i. 

<250 Mu/n 

420 MU 

250 xtu 


ca. 0.5% 

2,3. 

Riboflavin 

deficiency 

<200 MV 

<,500 ,Mu/i, 

<333 Mu/p 

OGO XI u 

<.500 MU 


ca. 0.5% 

24. 

Morbns Gauchc! 
in prav. 

M. VIII 

1300 MU 

500 MU /I, 

1 

500 MU /i. 

1800 .MU 

IGOO XIU 

<1400 .XIU 

ca. 0.5% 


Case No. S. Mrs. M.M., 35 years old, was admitted for infectious hepatitis in the 
3rd month of pregnancy. The clinical examination at admission ])ointed to the jjrcscnce 
of infectious jaundice in a ])articularly severe form : pronounced apathy, excessive vomit- 
ing, taclij^ardia, and distinctly reduced liver (as demonstrated by percussion of the 
liver area). The laboratory findings revealed serious liver damage: cephalin test + -V , 
Takata-Ara + +, Muelengracht 300, V. den Bergh direet + -f- 4-. The general condition 
of the patient deteriorated rapidly, the liver diminished progressively in size and fetor 
hepaticus set in. The laboratory tests revealed rapid drop of the blood urea level from 
21 to 7.5 mg. pel’ cent, a hypogljmemia of 70 mg. per cent which was not influenced by 
massive sugar therapj^ and a depression of the total cholesterol level to 111 mg. pd’ 
cent ■' and of cholesterol ester fraction to 53 mg. per cent, free cholesterol 5S mg. per 

•' In normal pregnancy we found the following plasma cholesterol values: Total 
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cent, free /ester ratio amounting to ca. 1. In spite of these findings, reflecting very pro- 
nounced liver damage, the endogenous estrone levels of the blood and urine remained 
normal (see Table A). The estrone clearance test rated 6 per cent at this stage. Since 
the normal recovery rate in healthy individuals is 0.5 per cent-I.o per cent, this is con- 
sistent with moderate deficiency in the e.strone inactivation mechanism. During the two 
following days the patient was in a co.matous condition, and her general sr-mptoms 
(hepatic fetor, tachycardia and vomiting) were much aggravated. Generous intravenous 
administration of sugar, blood and pia.sma .seemed, however, to have good effect. The 
condition of the patient began to improve on the eighth day; the normal area of liver 
dullness became again discernible. The patient recovered after an illne.ss of severe clinical 
course lasting 4 weeks. 

Case No. 9. Mrs. N.S., 20 years old, was admitted in the seventh month of her second 
pregnancy. Patient’s history did not reveal serious previous disease. A week before ad- 
mission loss of appetite, frequent vomiting and pains in the upper right of the abdo.nen 
were first experienced. 

Patient appeared undernourished and apathetic. On percussion the dullness of the 
hepatic area was distinctly diminished and the spleen was felt soft and enlarged. The 
scleras and .skin were.deeply icteric. V. den Bergh ++, bilirubin in urine -f -f, blood 
urea 21 mg, per cent, cephalin test +, Takata-Ara +, total blood protein 5 per cent. 
During the next few days, the general condition became distinctly aggravated with pro- 
nounced apathy, extreme asthenia, and fetor hepaticus. Six days after admi.ssion coma 
set in and- the hepatic dullness area disappeared co npletely. The laboratory findings 
showed extrenc li\'er damage demonstrated by a rapid fall of the blood urea to 4.S 
mg. per cent. Cholesterol total 15S mg. per cent, cholesterol ester 47 mg. per cent, free 
cholesterol 1 1 1 mg. per cent; free/ester ratio =2.3, blood sugar 76 mg. per cent. In spite 
of these findings, the urinary endogenous estrogen level remained normal. 

The e.strone clearance test revealed pronounced inabilit;/ on the part of the liver to 
inactivate estrone. The recovery rate was 16 per cent — an extremely high value. Gen- 
erous .sugar, blood and plasma therapy proved succe.ssful, and the patient eventually 
recovered. 

Case No. 10. Mrs. 7}.G., 35 years old, was admitted in the ninth month of her fifth preg- 
nancy. For two weeks before her admi.s.sion the patient complained of abundant vomit- 
ing and virtual inability to retain food. This had contributed to a state of distinct under- 
nourishment. The patient felt sick and drowsy and complained of pains in the right 
upper abdomen. .Jaundice had developed shorth' before admission. Delivery pains 
appeared at the same time. .4 rapid and uneventful delivery uncomplicated by bleeding 
was achieved but was soon followed by signs of very serious liver damage (coma, fetor 
hepaticus, tachycardia and progre.s.sive and rapid reduction of the .rizc of the liver). 
Urea 0 mg. per cent, total cholesterol 247 mg. per cent, cholesterol ester 105 mg. per cent, 
free cholesterol 142 mg. per cent, frcc/ester ratio = 1.35, glucose 72 mg. per cent, ceplia- 
lin test + -f 4- -f -h, Takata-Ara 4-. Mculengracht .300. The estrone clearance test 
revealed a definitely deficient e.strone inactivation, the recovery rate in urine being 12..5 
per cent. Four hours after the e.strone injection, the blood estrone level was still high 
(NOOO Mf/i. in comparison to a norr.al maximal e.strone level 1-2 days postpartum of 
1000 Mi’/i,). Therapy with large amounts of blood protein.s and sucir. supported by 
methionine and vitamins, failed. At autopsy typical signs of acute atrophy of the liver 
were found. 

cholesterol 205 mg. per cent, cholesterol free 65 mg. per cent, cholo.-terol c.-:ter 140 mg. 

nnr frnn f.» + Irv n 
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Case No. 11. Mrs. S.Z., 27 j'cars old was admitted in the middle of the seventh 
month of pregnancy. Nine days prior to admission, chilly .sensations and fever had been 
c.\pericnced. On the third day of these complaints, the patient snlTered from pains in 
the hepatic area, ]o,ss of appetite and frequent vomiting. Tl)e urine became darker. At 
admission marked jaundice of scleras and the skin was evident. The patient was very 
sick, apjiearcd to be undernourished, and i)rcscnted a distinctly reduced liver. 

The blood urea level was 14 mg. per cent, cephalin and Takata-Ara tests strongly 
positive, icterus index 100, and v. den Bergh direct + + +. Profound apathy, extreme 
weaknc.ss and frequent vomiting. Fetor hcpaticus and a subcomatous condition set in. 
The urea l)lood level dropped in-ogrc-ssivcl}' reaching 5.1 mg. per cent on the fifth day 
after admission. Cholesterol total 162 mg. per cent, cholesterol ester 70 mg. per cent, 
cholesterol free 92 mg. per cent, free/ester ratio 1.3, glucose 70 mg. per cent, despite 
massive intravenous sugar thcrapj'. Following injection of 125,000 m.u. of estrone a 
high estrone level was stiil found in the blood after 4 hours, (4500 M.u. as compared 
to 1000 mu/Ij prior to the injection). The patient delivered on the next day prematurely 
and succumbed shortly afterwards in hepatic coma. The autopsy showed typical signs 
of acute hepatic atrophj’’ witli reduced liver Aveighing S50 Gm. and widespread degenera- 
tion of liA'^er parenchyma. 

d) This group includes tAvo cases in which the liver damage appeared 
after a prolonged period of hepatic disease. In case No. 13 (Table A) the 
liA'^er damage was due to a liver cirrhosis of 7 years’ standing due to chronic 
alcoholic intoxication of the Laennec type, characterized clinically by a 
poor general condition, emaciation and enlarged liver and spleen. 

In the case 12, 12a cirrhosis of the liver Avas of unknoAvn etiology and 
manifested clinically in chronic hepato-splenomegaly of seA'-eral years 
duration, recurrent epistaxis, subicteric tinge of the scleras, anorexia and 
cachexia. The general symptoms aggravated progressiA'-ely ; one month 
after the admission hepatic coma developed and death folloAved, Both 
patients of the group presented deficiency of the estrone inactiA'^ation 
mechanism. The endogenous estrone level of the urine Avas normal (less 
than 200 mu/l), but the estrone clearance after injection of 125,000 m.u. 
was distinctly elevated; in case No. 13, 6 per cent of the injected estrone 
Avas excreted, and in the more severe case (case No. 12) 9-13.5 per cent 
Avas excreted. In the last case the estrone inactivation test Avas performed 
tAvice, the first time immediately after the admission and again just before 
the patient died a month later. The findings in estrone clearance reflected 
the detei’ioration of the general condition, the recovery value rising from 
9 per cent in the first test to 13.5 per cent in the second clearance test. 

DISCUSSION 

Since the liver is the principal site of estrogen inactivation it Avas ex- 
pected that in our cases of acute and chronic liver damage abnormally 
high blood and urine levels of endogenous estrogen as Avell as deficiency in 
ability to inactivate administered estrogen Avould be presented. Investiga- 
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tion of this problem seemed to us of particular interest since in the past 
experiments on this subject were mostly performed on animals. 

Our cases of infective hepatitis in pregnancy were di\’ided into two main 
groups. Patients in whom a severe illness was associated with failure of the 
liver to sjmthesize urea as well as failure of other liver functions were 
included in group c). On the other hand, patients with functional derange- 
ment of the hver (positive cephalin and Takata-Ara tests, drop of total 
cholesterol and cholesterol ester blood values, h>T5oglycemia, etc.) but 
without abnormality in urea synthesis, noth generallj’^ a less serious clinical 
course, were classified as group b). Normal levels of endogenous estrogens 
in the blood and urine were obser\'ed not onlj' in moderately sev'ere cases 
but also in the cases which developed hepatic coma and terminated in 
death. The fact that endogenous normal levels were shown also by patients 
suffering from very serious liver damage, even after hepatic coma inter- 
vened, suggests that acutelj’- diseased liver in an advanced stage of atrophy 
is still able to inactivate the large amounts of endogenous estrogens pro- 
duced bj’^ the bodj" during pregnancj', or, alternatively, that some other or- 
gan (spleen?) takes over this function. The inactivation of the parenterally 
administered estrone, in contrast to that of endogenous estrone, depended 
largely upon the extent of liver damage. In the moderately severe cases 
of infectious hepatitis the liver of the patients effectively inactivated 
125,000 si.u. of injected estrone, ndthin an inter\'al of four hours. The 
urinary estrone recovery after injection was quite normal, i.e., never 
greater than 4.5 per cent. It may be concluded, therefore, that a mod- 
erately severe liver damage invohdng both failure of cholesterol esterifica- 
tion and impairment of the metabolism of glycogen and protein (hj'po- 
glycemia, hjqioproteinemia, cephalin and Takata-Ara tests positive) doe.s 
not necessarily entail any significant failure in the estrone inactivation 
mechanism. 

On the other hand, patients who suffered from serious failure of liver 
function, characterized by failure of urea sjmthesis, a function which is 
generally the last to be extinguished when liver fails, presented a de- 
ficiency in estrone inactivation demonstrated both in a high urinary estrone 
recovery (estrone clearance of more than 4.5 per cent) and persistence of a 
high blood estrogen level four hours after hormone injection. Urea synthesis 
is thus the only important liver function which varies in a manner com- 
parable to estrone inactivation function during infectious hepatitis com- 
plicated by pregnancy. 

In one case of acute liver atrophy (case No. S) with very low blood urea 
level (7.5 per cent) and a very serious clinical cour.se, the estrone clearance 
rate was only slightly higher than the normal. Despite the grave prognosis, 
this patient recovered after a prolonged and very severe illness. This find- 
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ing raises the liopc that the estrone elearanec (est ma}’’ Ijc of more signifi- 
cant prognoslic value in acute liver disease lhan is the loss of urea produc- 
tion. 

The ability of liver in hepatic chronic diseases to inactivalc estrone was 
tested in 2 cases of cirrhosis of very long duration. Both these patients 
showed deficiency in the mechanism of estrone inactivation. The level of 
endogenous estrone in the urine was in the.se cases, as in the acute liver 
diseases cases, entirely no 2 -mal (le.ss than 200 mv/l). However, the estrone 
clearance test revealed in both ca.scs inability on the part of the liver to 
inactivate injected estrone at a normal rate: the recovery of injected 
e.strone in the urine was 6 per cent in ca.se No. 13 and 0-13.5 per cent in the 
more .severe ca.se (ca.se No. 12, 12a) which had a fatal outcome. In this last 
case, moreover, the estrone clearance test, was pcifoianed t wice (once before 
and again after the oirset of hepatic coma). Increa.scd cxei'ction of estrone 
was found to accompaiLy the aggravation of t.he clinical condition of the 
patient. This result suggests the possibilit.y that in chronic liver di.sea.se.s, 
repeated estrone clearance tests may ])rove useful as an indicator of the 
severity of the clinical course and thus help to establish the prognosis. 

It may be concluded from the findings that e.strone clearance mea.sure- 
ment is a valuable adjuvant t.est of the degree of liA^er dajuage. Liability to 
inactivate estrone in a patient with liver disease precludes an ominous 
outcome. 

SUMMARY 


1) We have investigated the capacity of 24 patients with liver damage 
to inactivate estrogenic hormone. These patients included 13 in whom the 
liver damage was caused by infectious hepatitis occurring during pregnancy 
and several in whom the damage was caused by cirrhosis. 

2) Extensive damage of the liver by acute (infectious hepatitis in preg- 
nancy) or chronic (cirrhosis) liver diseases was not associated with an in- 
creased endogenous estrone level in the blood and urine. 

3) Injected estrone disappeared normally from the organism veiy 
rapidly. Four hours after estrone injection, the pre-injection estrone level 
of the blood Svas already restored. In urine the main excretion of estrone 
occurred in the first 24 hours. 

4) The amount of estrogens excreted in the urine by normal individuals 
ranged from 0,5 per cent to 4.5 per cent of the injected hormone amount. 

5) Estrone clearance in patients with infectious hepatitis complicated 
by pregnancy is increased only in very advanced stages of the disease 
(comatous or pre-comatous condition) characterized by loss of ability to 
synthesize urea. The ability to inactivate estrone is among the last liver 
functions to be extingui.shed in progre.s.sive acute damage of the live]’. 
Ability to inactivate estrone even outlasted the function of urea production. 
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6) The estrone clearance rate is abnormally high in both moderate and 
severe cases of cirrhosis of the liver. In a very severe case the clearance 
rate increased parallel 'ftdth the aggravation of the clinical condition of the 
patient. 

7) It is probable that the estrone clearance test can be a useful aid in 
the establishment of the prognosis of patients who suffer from acute or 
chronic liver disease. Persistence of elevated estrogen levels in the blood 
and urine after an injection of the hormone is an ominous sign in acute and 
chronic liver diseases. 


.ACXN WLEDGMENT 
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ANNOUNCEMENT OF THE 1948 
MEETING OF THE ASSOCIA- 
TION FOR THE STUDY OF 
INTERNAL SECRETIONS 


The Thirtieth Annual Meeting of tlie Association for the Stud}" of In- 
ternal Secretions will be held in the Palmer House, Chicago, Illinois, June 
18 and 19, 1948. 

The scientific sessions will be held in the Red Lacquer Room and regis- 
tration will be on the fourth floor just outside the Red Lacquer Room. The 
Annual Dinner will be held in the same room on Fiiday, June 18th at 7 
p. M. and will be preceded by a cocktail party, the location of which will 
be announced later. The Council will meet at 2 p. m. Thursday, June 17th. 

All members of the Association who plan to attend the Tliirtieth Meet- 
ing are urged to make their reservations at once with the Palmer House, 
stating the time of arrival and how long they plan to remain in Chicago. 
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F. A. BE LA BALZE, ISRAEL BRAXI, R. A. CLEGHORN', RUCKER CLEX'ELAKD, C. D. DAX^S, 
AKNA FORBES, SI. B. GORDON', H. S. GGTERSIAN', SI. SI. HOFFSIAN', R. G. HOSKIN'S, C. D. 
KOCHAKIAN, H. S. KUPPERSIAX, H. L. SIASON, JAKET SV. SIC.ARTHUR, THOSI.AS H. SICGAS'.ACK, 
A. E. SIETER, K. E. PASCHKIS, A. B. PINTO, J. B. REFORZOSIESIBRIS-ES, E. C. REIFENSTEIN, 
JR., G. G. RUDOLPH, L. T. SASIUELS. 


PITUITARY 

Meites, J., ajjd C. W. Turner. Effect of thiouracil and estrogen on lacto- 
genic hormone and weight of pituitaries of rats. Proc. Soc. Exper. Biol, and 
Med. 64 (4): 48&-492 (1947). 

The administration of 0.1% thiouracil in the feed for 24 days to young female rats 
reduced the lactogenic hormone content of the pituitary below that in normal rats. 
The ability of estrogen to increase the lactogen content of the pituitarj' was unimpaired 
when 100 International Units of estrone were administered daily with thiouracil for 21 
days. WTien the rats receis-ed thiouracil for a two week period and were then gis-en e.s- 
trogen plus thiouracil for 10 days, the lactogenic hormone level was less than normal. 
Thirty-nine rats were used in this experiment. In a second experiment with 21 castrate 
male rats, the lactogen content of the pituitaries of rats treated with thiouracil plus 
stilbestrol increased as much as in those which receis'cd stilbestrolialone. Stilbestrol was 
injected at the rate of 10 micrograms daily for 21 days. The pituitary and thyroid 
weights of the thiouracil as well as the thiouracil plus estrogen treated rats were greater 
than the controls. — F.N.A. 

Nelson, E. W., and J. P. Michaels. Acute po.?tpartum necrosis of the 
anterior hjTiophysi.s. Am. .J. Obsl. and Gynec. 52 (.5) : 817-82.5 (1946). 

A 32 sear old primigrasdda who had generalized consTilsions and the tvpieal picture 
of eclampsia was admitted to the hospital. The eclampsia was controlled and onlv two 
cons'ulsions occurred. Onset of labor was spontaneous and delis'ery was unes'cntful. 
Blood loss was estimated at 400 cubic centimeters. However, the patient went into .shock 
and remained at a severe shock les’cl for one and one-half hours and mild shock level 
for nine hours despite intensive therapy. On the sixth hospital day, the picture of acute 
pituitary failure was present. The patient was controlled moderately well with 1.5 milli- 
grams of deso.vj-corticosterone acetate daily, infusions and frequent use of hypertonic 
glucose. Thrombophlebitis, secondary to glucose admini.stration, occurred on the 15th 
postpartum day and despite ligation, lumbar sympathetic block and gener.al .^upporta- 
tivc measures, a staphylococcus alhus septicemia occurred. Death occurred one month 
after delivery. .Autop.=y showed that S.5 per cent of the anterior lobe of the hvpophy.ris 
was replaced by a deprcs.-ed yellow area. Micro.scopically, almost the entire anterior 
lobe stained pink without any cellular details. Only a few pyknotic remnant' of nuclei 
were noted. .A-djacent to the pars intermedia, a few acini were noted. The blood vc.'sels 
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sliowed tliroiiibosis and necluHion. The postorior loho was normal. Tlio adrenals were 
gro.ssly normal but mieroscopieally tbe eell.s of tbc reticular and fascicular layers were 
bigbly A'acuolated and tbe medullary cells stained darker tban u.sual. — C.D.D. 

Reid, D. E. Trcai-mcnI. of prolonged labor wif.h posterior pituitary extract. 
Am. J. Obsl. and Gynec. 52 (5): 719-734 (1940). 

Posterior pituitary e.xtract was admini.stcred to 1,009 laitieuts wbo exhibited varying 
degrees of uterine inertia. Tbe initial dose was usually one minim. An average total dose 
of J to 4 minims was given in tlic cour.se of a single lal)or. Tbe total dose never exceeded 
15 minims. No deleterious effects were noted from tbe judicious use of tbc drug. There 
were no ruptured uteri. Tbe author presents a good rdvsume of tbc arguments for this type 
of therapy. — C.D.D. 

Speck, G. Pregnancy in ca.se.s of pituitary dwarfism. Am. J. Obsl. ai}d 
Gynec. 51 (2): 217-220 (1946). 

The author rc])orts pregnancy in a 41 year old primigravid Avbitc single woman who 
was 42 inches tall. Tbc patient was apparently cla.ssilicd as a jntuitary dwarf on no par- 
ticidar objective basis of existing or previously existing by])opituitarism. The patient 
was delivered bj' Cesarean .section. The infant lived 3 hours. An autopsy .showed mul- 
tiple congenital abnormalities, including meningocele, congenital cystic liAmr and pol}’’- 
cystic kidneys. — C.D.D. 

THYROID 

Ershoff, B. H. Effects of liver feeding on growth and ovarian develop- 
ment in the hyperthyroid rat. Proc. Soc. Exper. Biol, and Med. 64 (4): 
500-503 (1947). 

A total of 78 female rats averaging approximate!}' 43 Gm. in weight Avere fed three 
different rations alone and supplemented Avitb 0.5% U. S. P. desiccated thyroid for 60 
days. The administration of liA'er completely counteracted the retardation of grOAvth and 
inhibition of ovarian dcA'cIopment obserA'cd in immature rats fed toxic amounts of thy- 
roid. Wheat germ, yeast, or increased amounts of salt mixture, casein, thiamine, ribo- 
flaA'in, pyridoxine, calcium pantothenate, nicotinic acid, inositol, p-aminobenzoic acid, 
biotin or folic acid Avere ineffectiA'e in this regard. It is suggested that liA'er contains some 
factor other than the above required for normal groAvth and ovarian development in the 
immature thyroid-fed rat. — F.N.A. 

SOFFER, L. J., M. VOLTERRA, J. L. GaBRILOA''B, A. PoLLACK, AND MiLDRBD 
Jacobs. Effect of iodine and adrenalin on thyrotropin in Graves’ disease 
and in normal and thyroidectomized dogs. Proc. Soc. Exper. Biol, and 
Med. 64 (4); 446^47 (1947). 

The circulating thyrotropic hormone content of the blood serum of 13 patients Avith 
Graves’ disease Avas studied by biological assay in the guinea pig. In all of these patients 
there Avas less circulating thyrotropic factor than is found in normal humans. FolloAving 
lugolization the serum thyrotropin increased, reached a peak betAveen the 4th and 6th 
days and then began to diminish. In 6 normal humans Lugol’s solution produced but a 
barely perceptible increase in circulating thyrotropin. Subtotal thyroidectomy of pa- 
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tients with Graves’ disease was followed bj- a further slight increase in blood thyro- 
tropin. The injection of I cc. of adrenalin-in-oil twice daily in intact dogs produced 
marked hj-perplasia of the thyroid by the 4th day of injection as shown by removal of 
one lobe of the gland. The further adniini-stration of adrenalin resulted in considerable 
decrease in the hyperplasia of the remaining lobe which was removed 10 days later. In 
totally thyroidectomized dogs adrenalin increased the circulating thyrotropic factor. A 
peak was reached in 4 to 6 days and diminished thereafter.— F. A. .4. 

(The concentration of adrenalin was not given.) 

ADRENALS 

Dax, E. C., E. J. R. Smith ajstd F. Reitmax. Adrenalectomy in mental 
disorder. Brit. M. J. 1: 215 (1947). 

A case of adrenal virilism and one of adrenal pseudohermaphroditism, both with 
mental changes, were treated by unilateral adrenalecto ny. The operation produced a 
drop in urinary steroids and the other biochemical changes which would be expected. In 
the case of adrenal virilism it also produced some physical change, but the mental picture 
was not materially improved in either patient. An unexplained per.si.=tent ri.se in the 
blood sedimentation rate followed operation in both cases. — L.T.S. 

Gutmann, D. Medullarj" .suprarenal chromaffinoma producing malignant 
hjTiertension. Brit. M. J. 1: 563 (1947). 

A case of chromaffinoma of the right adrenal medulla diagnosed during life is reported 
in a woman aged 38. Before operation could be performed the patient died from second- 
ary malignant hypertension and uremia. The historj" of the case and the results of vari- 
ous examinations during and after the attacks are described. The tumor was not malig- 
nant. — L.T.S. 

Jauoox, j. C. Hj-pofunction of the adrenals in early life. J. Pediat. 29: 
696 (1946). 

The author proposes that in many infants during their early weeks of life, there may 
be physiologic hypofunction of the adrenal glands. He believes that anorexia, failure to 
gain weight, unexplained tendency to dehydration, attacks of hypoglyceiiiia and pro- 
tracted diarrhea may very well be manife.stations of low adreno-cortical function, par- 
ticularly if they do not respond to treatment. These patients may be greatly benefited 
by hormone therapy. Detailed histories are presented in 9 cases which the autlior con- 
sidens to have had low adrenal function. All of these patients were critically ill, and 
nearly all showed a dramatic improvement following the initiation of hormone therapy. 
Of the 8 patients receiving therapy, 7 lived; the Sth died from aspiration of milk. Of 
particular interest are the histories of identical premature tvins each of whom developed 
convulsions followed by failure to gain weight, anorexia, loose stools and dehydration. 
The one, who was given no dcsoxycorticosteronc acetate, died; the other, who received 
hormone therapy, recovered and has remained well! Most of the patient^ were ob-erved 
for 3-10 weeks in the hospital without de.nonstrablc i.nprovcment in their condition 
before hormone therapy was begun. The characteristics co.nmon to every infant de- 
scribed included gcner.al debility and weakness, appearance of impending shock and a 
marked tendency to dehydration in spite of adcfiuatc parenteral fluid thcrapv. In addi- 
tion. .5 of the 9 patients had superimposed attacks of hypoglycemia which were imme- 
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cliately relieved by elevation of the blood sugar. Two of the patients had no evidence of 
infection or gastro-intestinal disturl)anccs; four patients had anorexia and loose stools 
from early days of life without evidence of infection; one patient liad a transitoiy urinary 
infection without gastro-intestinal disturbances other than anorexia. Two patients with 
diarrhea dcvelo))cd staphylococcus septicemia readily res]ionding to penicillin; the loose 
stools continued and the down-hill cour.se per.sisted tintil hormone therapy was started. 
No harmful clTects from the hormone injections were encountered. The other concludes 
that adreno-cortical hormone tlicrapy may be a necessary adjunct in the maintenance of 
proper water and electrolyte balance, ]n-cscrvation of normal intestinal function, and the 
adjustment of a deranged carbohydrate metabolism in selected ])aticnts during early 
-infancy. Hypoglycemia during early infanc}' is not a r.are occurrence, and it is not un- 
commonly associated Avith symi)tonis of shock. 4'hc rcajiijcarance of severe hypoglycemia 
during early infancy appears to be prevented by the administration of j)ork adrenal- 
cortical extract. The author ])oints out that during most of intra-utcrine life, the true 
adrenal cortex remains a thin rim while the X- or fetal zone comprises the largest part of 
the gland and grows rapidlj". During tliis stage of development, it is probable that the 
fetus does not rely entirely on the .secretion of hormones from its own adrenal tissue 
for its rapid growth and development. Immediatclj' following birth, the androgenic 
tissues inAmluto and there is most likclj’’ an increased need for secretion of hormones in 
the true cortex; this in turn leads to enlargement of the true cortex during the first four 
weeks of life. During this adjustment period there may be a physiologically low level of 
actiAoty of the true adrenal cortex. The author believes that this concept Avould explain 
the number of deaths in premature and full-term infants during the first few Aveeks of life 
AA'hich are preceded by unexplained Amlnerability not responding to treatment. — E.C.R., 
Jr. 

Spalding, J. M. K, A case of phaeochromocytoma. Brit. M. J. 1 : 442 
(1947). 

A case of phaeochromocytoma is described in a tAventy-four year old woman shoAA'ing 
the typical paroxysmal hypertension and associated sjonptoms. Operation AA^as folloAved 
by a marked drop in blood pressure and shock, but adrenal extracts and salt solution 
given in large amounts carried her through this period. The coiiA’-alescence was uneA’^ent- 
ful and fifteen months after the operation the patient Avas asymptomatic. — L.T.S. 
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SERUM GLUCURONIDASE ACTIVITY DURING 
NORMAL AND TOXEMIC PREGNANCY^* 

DONALD F. McDonald and LESTER D. ODELL 

From the Department of Snrgery and The Department of Obstetrics and 
Gynecology, The University of Chicago, and the Chicago Lying-In Hospital 

T he introduction of a simple colorimetric method for the assay of 
mono-|3-glucuronidase actmty (22) has made the present study pos- 
sible. Increased urinary excretion of estriol and pregnandiol glucuronide in 
pregnancy (4, 14, 23) has stimulated interest in serum glucuronidase ac- 
tivity in this condition. The present work establishes the serum glucuroni- 
dase level of normal and pregnant women and shows how the toxemias of 
pregnancy can be enzymatically differentiated. 

During pregnancy many changes occur in the enzymes of the blood. 
These are reported as an increase in protease (1), histaminase (2, 15, 25) 
and amylase (16) activity, and a decrease in lipase (19). In addition, ex- 
tracts of the posterior lobe of the pituitary gland are inactivated b 3 ' preg- 
nancy serum (24, 27) or upon injection into pregnant patients (6). This 
antagonism can be assay^ed as “pitocinase” according to Page (18). 

During pregnancy toxemia a basic enz 3 Tnatic disturbance be 3 'ond the 
normal changes seems to occur. There is a decrease in certain proteoU^ic 
enz 3 "mes (7, 8, 12, 17); although fibrinolyUc actmt 3 * increases (21, 26). 
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Senim histaminase (2) and pitocinasc (18) values are scattered on both 
sides of the nornial curve, and there is no apparent correlation between 
their levels and the severity of the disease. The organism is more reactive 
than normal to injection of extracts of posterior pituitary, particularly to 
its pressor and anti diuretic components (6). A decrease in serum cholines- 
terase (13) maj'’ occur. 


MATERIAL AND iMETHOD 

A total of 190 women were sttidied. Except for a few designated cases, 
these were obtained from t he surgical and obstetrical services of the Albert 
Merritt Billings Hospital and the Chicago Lying-In Hospital, Clinically 
two principle types of pregnancy toxemia are recognized; those peculiar 
to pregnancj'', commonly referred to as pre-eclampsia, and those develop- 
ing independent of the pregnant state, usuall}^ called h 3 ’-pertensive toxemia. 
The differentiation of the.se groups depends lai-gel}'^ upon certain clinical 
findings, as age, symptoms, weight gain, degree and persistence of hyper- 
tension, edema and proteinuria. Such criteria are obviousl}’- only relative, 
not absolute. In this stud}'’ the diagnosis of toxemia, and differentiation as 
to the type, was made according to accepted standards (7). Cases were 
considered to be either pre-eclamptic, eclamptic or Itypertensive toxemia, 

Mono-/?-glucuronidase activity was determined by the method of 
Talalay, Fishman and Huggins (22), using 0.01 M. sodium-phenolphthalein 
glucuronide as substrate. The serum was obtained from clotted whole 
blood by centrifugation at high speed. Precautions to prevent hemo^'-sis 
were taken, but this source of error was obviated by controls. Fresh tissues 
were thinly sliced, blotted to remove blood, and weighed. The weighed 
tissue was transferred to a chilled glass homogenize!’, 5,0 cc. of distilled 
water were added, and the tissue was homogenized at high speed. After 
centrifugation, the supernatant was decanted and assayed in duplicate for 
glucuronidase activity. Results are expressed in micrograms of phenol- 
phthalein liberated by 1.0 ml. of serum oi’ by 1.0 Gm. wet weight of tissue 
in one hour under standard conditions of temperature and pH. 

RESULTS AND INTERPRETATION 

1. Non-pregnant Controls : In a group of 54 normal non-pregnant females 
varying in age from 2 to 60 jmars, the serum glucuronidase varied from 2.1 
to 9.6 micrograms per ml. The mean and standard deviation for this group 
was 5.3 +2.1 micrograms per ml. 

2. Normal pregnancy: Figure 1 illustrates graphically the mean curve 
and maximum variation for serum glucuronidase from one hundred normal 
pregnant women. Activity is plotted against the weeks gestation calculated 
from the last menstrual period. A downward inclination of the mean curve 
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at its inception is apparent between 6 to 12 weeks when serum gonado- 
tropins likewise fall. The subsequent rise in serum glucuronidase parallels 
that of serum estrogens (20). Furthermore, the mean cun-e for glucuroni- 
dase levels off from 38 to 40 weeks, as does that of serum estrogen. It is 
significant that estrogen (and progesterone) are partly excreted as glucu- 
ronides. In a series of 9 normal post-partum women the serum glucui-oni- 


SERUfA GLUCUROMIOASE 

MEAN AND VARIATION FOR NORFAAL PREGNANCY 



WEEKS GESTATION 

Fig. 1. Serum glucuronidase actiiTty e.xpressed in micrograms per ml. of one 
hundred normal pregnant women showing mean curve and variation. 


dase level reached values less than 9.4 micrograms per ml. by the fifth to 
seventh post-partum day which is within the normal range for healthv 
controls. 

3. Toxemia of Pregnancy; Figure 2 illustrates the serum glucuronidase 
actiidty in 24 cases of pregnancy toxemia as well as the relation.ship be- 
tween these 1 alues and the normal mean curv'e. It becomes apparent that 
glucuronidase lalues in the 12 cases of hj’perten.sive toxemia cluster about 
the mean glucuronidase curve, whereas those patients with pre-eclampsia 
(with two ^xceptions) have much higher values. In fact, a figure over 20 
microgranfs per ml. seems to indicate that the patient has pre-eclampsia. 
Of three patients with pre-eclampsia and one with eclampsia, three had 
reached normal values of serum glucuronidase by the eighth, eleventh and 
thirteenth post-partum days while one still had an elevated value upon 
discharge on the tenth day. Three normal patients who received 5 mg. of 
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TOXEMIA OF PREGNANCY 



Fig. 2. Serum glucuronidase activitj' in micrograms per ml. in twentj'-four cases of 
pregnancy toxemia. The mean curve of normal pregnancy (Fig. 1) is plotted for com- 
parison. 


G.-C.M.C* ECLAMPSIA 



OATS ANTSfURTUM DATS POSTPARTUM 
. ’patient- CHICAGO MATERNITT CENTER 

T7 3 Composite graph showing serum glucuronidase activity in micrograms per ml., 
^^%stolic and diastolic blood pressure, albuminuria and edema during eclampsia. 
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diethyl stilbestrol daily during the first five post-partum days, to prevent 
lactation, continued to have elevated serum glucuronidase beyond the 
seventh post-partum day. The protocols for all patients with toxemia are 
given in Tables I and II. Figure 3 illustrates a composite graph for a pa- 
tient with eclampsia showing the high glucuronidase levels in this .S 3 mdrome 
with a decline to normal in thirteen da 3 ^s. 


Table I. PRE-EcLAitp.«iA 


Identifi- 

cation 

Age 

Para 

Gravida 

Family 

History 

of 

Hj'per- 

tension 

Week^ 

■" Maximum 

Blood 
of T> 

^ . Pressure 

Toxeirua tt 

HUT). Hg. 

Average 

Maxi- 

mum 

Protein- 

uria 

gni./24 

hr. 

^Maximum 

Edema 

339829 

19 

0 

1 



.38 

140/100 

2.2 

-1. 

D.* 

39 

1 

2 

— 

37 

160/120 

0.5 


3S7436 

25 

0 

1 


40 

186/90 

9.1 

-f 

387473 

22 

0 

1 


36 

140/112 

1.2 

-i. 

G.t 

IS 

0 

I 

— 

38 

180/130 

1.0 

-f- -r 

347493 

23 

0 

1 


37 

156/100 

1.3 

t _ 1 

383214 

30 

0 

1 

+ 

39 

140/94 

0.6 

■f 

309066 

35 

6. 

7 

— 

34 

1.55/90 

11.1 

^ ^ 

390760 

22 

1 

2 


.38 

140/90 

0.2 

~r -f 

3S9S97 

20 

0 

1 


36 

174/120 

1 .5 

-f -r ~r 

392846 

IS 

0 

1 

— . 

34 

1.50/100 

0.2 

■r “f -r 

182062 

31 

0 

1 

- 

33 

130/80 

0.27 

-r -f 


* Patient Lews ilemorial Hospital, Chicago, Illinois, 
t Patient Chicago Maternity Center. 


4. Tissues: The glucuronidase actmty of 2 normal placentae was 1,772 
and 2,185 micrograms per Gm. wet weight. The glucuronidase content of 
endometrium from a 7 and 40 week gestation was 580 and 360 micrograms 
per gram wet weight, ^espectivelJ^ Ovarj- and myometrium obtained at 
cesarean section of a 40 week gestation were 4,2.50 and 2.57 micrograms per 
gram. These values are low in comparison with liver, spleen and kidnet- 
from non-pregnant normal indiA-iduals, which were: kidnet' 6,850, liver 
11,250 and .spleen 6,500 micrograms per gram wet weight. This would indi- 
cate that the source of glucuronidase activitj- during pregnancy is not the 
gra\-id endometrium or the placenta. 

5. Infant and mother: In a series of twelve comparative ob.^crrations 
maternal and umbilical cord serum averaged 16.2 and 5.8 micrograms per 
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ml. respectively. In no case did the activity of cord blood equal or exceed 
that of the corresponding maternal blood. Those observations exclude the 
fetus as a source of glucuronidase in the maternal serum; low values in the 


Table II. Hvpebten.sive Toxemia 


Identifi- 

cation 

Age 

Para 

Gravida 

Fainilj' 

Histoiy 

of 

Hyper- 

tension 

Weeks 

Onset 

of 

To.xcinia 

Average 
Maximum 
Blood 
Pressure 
mm. Hg. 

Average 

Maxi- 

mum 

Protein- 

uria 

gm./24 

hr. 

Maximum 

Edema 

399793 

42 

1 

3 

+ 

IG 

17G/110 

0 

+ 

386S21 

31 

3 

4 

+ 

10 

1GG/9G 

0 

0 

3892G7 

25 

2 

3 

+ 

20 

170/90 

0 

+ + 

389272 

28 

0 

1 

+ 

3G 

15G/10G 

0 

+ + + 

C.* 

25 

0 

1 

+ 

20 

155/90 

0 

0 

389847 

32 

0 

1 

+ 

IG 

190/110 

0 

+ + + 

394045 

31 

0 

1 

— 

37 

180/130 

0 

+ + 

385358 

27 

0 

1 

+ 

39 

1G4/102 

0.4 

0 

307733 

21 

0 

1 

— 

38 

148/90 

0 

0 

2242 

37 

3 

2 

+ 

3G 

184/104 

0 

0 

D.R.t 

25 

2 

3 

+ . 

32 

154/100 

0.2 

+ 

387437 

23 

0 

1 

— 

39 

17G/118 

0.2 

+ + 


* Patient Roseland Community Hospita], Chicago, Iliinois. 
t Patient Lewis Memorial Hospital, Chicago, Illinois. 


cord blood v^ould indicate that the placenta was an effective barrier to the 
passage of the glucuronidase complex from maternal to fetal circulatory 
systems. 

COMMENT 

It is reported that the glucuronidase activity of the liver can be in- 
creased by administering borneol and menthol (10), and injection of 
estrogen increases the glucuronidase activity of the uterus (11). Mod- 
erately increased serum phenol levels during toxemia of pregnancy have 
been observed by Dieckmann (9). Glucuronidase probably regulates the 
conjugation of toxic substances having a free hydroxyl group with glu- 
curonic acid (5) and thus increases their solubility and aids in their ex- 
cretion by liver and Iddney. However, the reason for the increased serum 
activity during pregnancy is not apparent. It would seem that the progres- 
sive increase of serum and urinary steroids (estrogens and pregnanediol) 
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during pregnancy would require a greater concentration of enzjune. On 
the other hand, the unusual increase of glucuronidase in the blood during 
pregnancy toxenaia in the presence of a diminished serum and urine steroid 
content (22, 25) is puzzling, but may be compensatorJ^ The eaidence pre- 
sented here lends support to those who suggest that pregnancy toxemia 
constitutes a basic enzjTnatic disturbance which is closely allied to estro- 
gen, progesterone and gonadotropin metabolism. In addition studj' of 
serum glucuronidase seems to indicate that real differences between hjqper- 
tensive toxemia and pre-eclampsia exist. 

CONCLUSIONS 

1. Progressive increase of serum glucuronidase activity occurs during 
normal pregnancy. 

2. Serum glucuronidase is increased during pre-eclampsia and eclampsia, 
but is not significantly increased in h 3 q)ertensive toxemia. 

.3. Determination of serum glucuronidase maj’^ be of value in the (hag- 
nosis of pre-eclampsia and eclampsia. 

4. The source of the increased glucuronidase acti^^t^'■ in the serum of 
pregnant women is unknown. 
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RELATION OF URINARY STEROIDS TO THE 
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C LINICAL pictures which accompany functioning tumors of the 
adrenal cortex are neither specific nor diagnostic. Other pathologic 
conditions produce similar or even identical sjnnptoms. Onty one of these 
other conditions need be mentioned here; namely, adrenal cortical hj^per- 
plasia.* For therapeutic reasons it is verj^ important to distinguish cases 
of adrenal cortical tumor from adrenal cortical hyperplasia and from the 
other clinical and pathologic entities which simulate both of them. The 
discussion that follows centers around the chemical and biologic methods 
that can be employed to help make these distinctions. 

Urine of patients who have functioning adrenal cortical tumors u-suallj^ 
contains excessive amounts of both androgens and 17-ketosteroids. The 
former can be determined only bj^ biologic methods, whereas the latter, 
which include not only androgenic steroids but others which seem to be 
biological^ inert, can be determined by chemical methods. Kenyon, 
Gallagher, Peterson, Dorfman and Koch (1937) (27) were among the first 
to demonstrate that there maj"- be large amounts of androgenic material 
in the urine excreted by patients haHng these tumors. They studied fifteen 
cases of “Hrihsm” among women. Twelve patients excreted normal 
amounts of androgens, two excreted 2.5 per cent more than normal and 
one, who had a carcinoma of the adrenal cortex, excreted veix' large 
amounts. Similar observations were made by R. K. Callow (1938) (11). 
He determined both the androgen and the 17-ketosteroid content of the 
urine. In his series of cases there was one woman who had Cushing’s syn- 
drome, also a girl aged nineteen j-ears who had an adrenal cortical tumor, 

Received for publication March 29, 1947. 

* Detailed descriptions of the clinical symptoirs which accompany adrenal cortical 
tunior.s and hyperplasia may be found in reviews by Hayrrakcr and Anderson (I9.'tS) 
(25), by Kepler and Keating (1941) (2S), by Cahill (1944) (7), by del Castillo (1941) (12) 
and by Ken.von (1944) (20). 

The term “hyperplasia” is used here in a loose clinicopathologic sense to denote bi- 
laterally enlarged hyperfunctioning adrenal cortices associated with such clinical pictures 
as pscudoherir.aidiroditisii'. adrenal virilism, Cushing’s syndrome and others which also 
may occur in conjunction with adrenal cortical tumor. 
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and several women who were virilized but who pi-esumabl}'- did not have 
adrenal cortical tumor. Only in the case of adrenal tumor was there found 
an increase of the urinary content of both androgenic and 17-ketosteroidal 
material. Callow therefore came to the conclusion that “adrenal tumor 
can be diagnosed with the aid of androgen assay.” Levy Simpson (1938) 

(31) , however, in a discussion of Callow’s paper, pointed out that Callow’s 
conclusion should be qualified since, in Levj’" Simpson’s experience, the 
urine of patients having adrenal cortical h 3 ^perplasia sometimes contained 
amounts of androgenic material comparable to those obtained in cases of 
adrenal cortical tumor. 

Shortly before these developments Frank (1934, 1937) (18, 19) made the 
astounding and seemingly paradoxical discoveiy that the estrogen content 
of the urine was increased in four cases of adrenal cortical tumor. From 
these observations he concluded that in the absence of pregnancy the 
presence of 500 to 1,000 mouse units of estrogenic substance per liter of 
urine should he considered strong evidence in favor of adrenal carcinoma. 
Frank’s observation was confirmed in isolated instances in which the 
patients were women reported bj’- Graef, Bunim and Rottino (1936) (24), 
by Lukens and Palmer (1940) (33), by Caliill, Loeb, Kurzrok, Stout and 
Smith (1936) (8) and by McGavack (1940) (34) and in a case in which the 
patient was a feminized man reported by Lev}'’ Simpson and Joll (1938) 

(32) . However, it soon became apparent from the case reports of Walters 
and Kepler (1938) (48), of Dorfman, Wilson and Peters (1940) (15) of 
Crooke and R. K. Callow (1939) (13) and of Bruins Slot (1936) (4) that 
a functioning adrenal cortical tumor of women usually was not associated 
with the urinary excretion of large amounts of estrogenic material. 

KnoAving that the urine of patients having adrenal cortical tumors 
contained androgens, investigators naturally tried to isolate the specific 
compounds which might be responsible for the androgenic activity. Some 
of the early work along this line was done by Crooke and R. K. Callow 
(1939) (13). Four cases of Cushing’s sj'^ndrome were investigated. In two 
of these an adrenal cortical tumor was responsible for the clinical picture. 
In the other two cases, in which adrenal cortical tumor was excluded, the 
excretion of both androgens and 17-ketosteroids was found to be relatively 
normal. In the former it was shown that the excretion of both of these 
groups of substances was increased and that a specific compound, de- 
hydroisoandrosterone, was largely responsible for the increased excretion 
of 17-ketosteroids. Subsequently, these observations were confirmed. 
Talbot, Butler and MacLachlan (1940) (43) Fraser, Forbes, Albright, Sul- 
kowitch and Reifenstein (1941) (20) Patterson, McPhee and Greenwood 
(1942) (40) and Friedgood and Whidden (1939) (22) verified the increased 
excretion of 17-ketosteroids and Wolfe, Fieser and Friedgood (1941) (50) 
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^Ya^^en (1945) (49) and N. H. Callow and Crooke* (1944 )(9) verified the 
observation that the excretion of dehydroisoandrosterone was increased. 

As experience with the determination of the urinarj’^ 17-ketosteroids in- 
creased it soon became e\’ident that increased values were not pathog- 
nomonic for adrenal cortical tumor. To increase the specificity of the test, 
Talbot, Butler and MacLachlan (1940) (43) de\dsed a method for the de- 
termination of the 3(i3)-alcoholic fraction of these substances. This frac- 
tion may be made up of several 3(/3)-alcoholic steroids, among which is 
the compound previously mentioned, dehydroisoandrosterone. They 
found that the 3(|3)-alcoholic fraction formed not more than 10 per cent 
of the 17-ketosteroids for normal men, women and children, while it ac- 
counted for 50 and 63 per cent of the total in two cases of adrenal tumor. 
In a later study of four cases of adrenal tumor, Talbot, Butler and Berman 
(1942) (42) found 3(/3)-alcoholic fractions of 22, 49, 65 and 38 per cent of 
the total 17-ketosteroids. In Friedgood’s (1944) (21) experience cortical 
hyperplasia was associated vdth a 3(/3)-alcoholic fraction of less than 25 per 
cent and cortical tumors (three cases) were associated vdth 3(i3)-alcohoUc 
fractions of 30 to 70 per cent of the total 17-ketosteroids. 

On the basis of work done by Butler and Marrian (1937, 1938) (5, 6), 
Broster and Vines (1937) (3) suggested that the presence of the compound 
pregnane-3 (a), 17, 20-triol in urine was a phenomenon specific for \'irilism 
of adrenal origin. Butler and Marrian felt that the suggestion of Broster 
and Vines was justified since the compound had been found onl}' in the 
urine of patients having adrenal virilism (two cases of adrenal hjTDerplasia). 

Becently, Anderson, Hain and Patterson (1943) (2) described a case of 
adrenal tumor which was associated vdth an abnormally high excretion of 
pregnanediol (12 to 20 mg. per day) as well as large amounts of 17- 
ketosteroids (215 mg. on one day). Pregnane-3 (a), 17,20-triol was not 
found. They inferred that a diagnosis of adrenal tumor or of adrenal h 3 'per- 
plasia could be made on the basis of the pregnanediol output alone. Venn- 
ing, Weil and Browne (1939) (47) and Salmon, Geist and Salmon (1941) 
(41) also isolated sodium pregnanediol glucuronidate from the urine of 
patients who had adrenal carcinoma and of patients who had adrenal hj'- 
perplasia. Furthermore, Genitis and Bronstein (1942) (23) reported data on 
two female pseudohermaphrodites, four and ten j^ears old, who excreted as 
much as 20 mg. of pregnanediol in fortj'-eight hours. The excretions of 
1 /-ketosteroids were 27 mg. and 30 to 69 mg. in twenty-four hours. How- 
ever, Talbot, Butler and Berman (1942) (42) found that the pregnanediol 
values were not consistent^ elevated in patients ha\T,ng adrenal cortical 
hjTDerplasia. 

' Callow and Crooke (1944) (9) reported one case of adrenal cortical tumor in v.'liicVi 
the e.Kcrction of 17-ketostcroids was not increased. 
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111 brief, the literature shows clearly that the determination of the 
urinary estrogens, androgens and 17-ketosteroids is a valuable tool in the 
recognition of adrenal cortical hyperplasia and functioning adrenal cortical 
tumor and that these two conditions frequently can be distinguished one 
from another by determining the proportion of the 3 (/?) -alcoholic 17- 
ketosteroids. It is also clear that pregnanediol may be excreted in the 
urine by patients having either adrenal cortical tumor or adrenal cortical 
hyperplasia and that pregnane-3 (a), 17, 20-trioI may be present in the 
urine of patients suffering from adrenal virilism associated with adrenal 
cortical hyperplasia. On the other hand, it is evident that excessive amounts 
of urinary androgens, estrogens and 17-ketosteroids are not invariably 
present in the urine in cases of adrenal cortical tumor, that the differential 
diagnosis of adrenal cortical tumor and adrenal cortical hyperplasia cannot 
always be made bj’' determining the androgenic content of the urine and 
that adrenal cortical hyperplasia is not necessarily characterized by the 
presence of pregnanediol in the urine. Finally, it is evident that investiga- 
tors have been handicapped by having only small series of cases and some- 
times have been inclined to infer too much from too little. 

The report that follows deals with data that we have collected from 
patients having either adrenal cortical tumors or adrenal cortical hyper- 
pla.sia. 


MATERIAL AND METHODS 

Details of the clinical records will be submitted for publication in a 
separate report. A summary of the significant abnormalties is presented 
in table 1. In tabulating the cases we attempted to follow the classification 
recently proposed by Kenyon (1944) (26). His proposals were modified 
slightly so as to include not only the neoplasms but also the so-called 
hyperplastic lesions: 

Clinical pictures associated with hyperfunctioning adrenal cortical le- 
sions. 

1. Adrenogenital syndrome (including pseudohermaphroditism). 

2. Cushing’s syndrome. 

3. Intergrades between types 1 and 2. 

4. Isolated expressions of the lesion. 

5. Feminization. 

6. Lesions without endocrine manifestations. 

For various reasons the practical application of this classification, or 
for that matter any other, is often very difficult when one is dealing with 
specific cases. We have discussed this problem in a recent paper which was 
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Table 1 . Clixical Observatjoxs 
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presented at the 1946 Laurentian Hormone Conference (Kepler, et al. 
1946) (29). 

The diagnosis in all but two instances was established bj* surgical ex- 
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ploration. These two cases deserve brief comment. One patient (case 12), 
aged twenty-five years, had acquired symptoms of an adrenal cortical 
tumor at the age of eighteen years. Her habitus was not unlike that of an 
achondroplastic dwarf. In addition, she had many of the features of Cush- 
ing’s syndrome but the features of virilism were more marked than those 
usually encountered in this clinical picture. In the upper right quadrant of 
the abdomen there was a large tumor which had its origin above the right 
kidney and there were shadows in the roentgenograms of the lungs which 
had the characteristics of metastatic malignant lesions. Under the circum- 
stances there seemed to be no point in establishing the diagnosis surgically. 
One can be reasonably certain, however, that the patient did have an 
adrenal cortical tumor but the diagnosis cannot be regarded as proved. The 
other patient was a boy with homologous sexual precocity. His sister, the 
patient in case 9, had a similar disorder but the sexual precocity was 
hetei’ologous in type. Her adrenal glands were explored surgically and 
found to be hyperplastic. It is likely, therefore, that the adrenal glands in 
the boy’s case were hyperplastic, although here again the diagnosis can- 
not be regarded as proved. 

The specimens of urine for quantitative determinations were collected 
in brown bottles containing 5 ml. of concentrated hydrochloric acid. The 
fresh specimens were boiled for ten minutes after addition of 0.1 volume of 
concentrated hydrochloric acid and then were extracted with carbon tetra- 
chloride. The extracts were partially purified by the procedure of Talbot, 
Butler, MacLachlan and Jones (1940) (45). The method of N. H. Callow 
and associates (1938) (10) was used for determination of the total 17- 
ketosteroids with application of a correction equation to compensate for 
overestimation due to nonketonic chromogens (Engstrom and Mason, 
1943 (16)). A modification of the method of Talbot, Butler and Mac- 
Lachlan (1940) (43) was used for the determination of the 3(|S)-alcoholic 
17-ketosteroid fraction. 

The procedures used for isolation of the various steroids have been de- 
scribed elsewhere (Mason and Kepler, 1945) (37). 

RESULTS 

With Engstrom (1944) (17) in a previous paper we have presented 
quantitative data on the urinary excretion of 17-ketosteroids in eight cases 
of proved adrenal cortical tumors and three cases of cortical hyperplasia. 
Eight of these cases are included in the present studies and have been as- 
signed the same numbers used in the previous report. In table 2 are pre- 
sented further quantitative data on cases 5 and 11, together with data 
obtained in five additional cases of tumor and four of hyperplasia. The 
condition of the adrenal glands was established by surgical exploration in 
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all of the cases presented in table 2. The patients in cases 11 and 19 were 
pseudohermaphrodites. The patients in cases 20, 21, and 22 had frank, 
easily recognized Cushing’s sjmdrome. In the hght of the diagnostic 
criteria proposed by Crooke and R. K. Callow (1939) (13) and by Talbot 
and his associates (1940) (44) and mentioned previousl}" in this report, 
cases 16 and 17 are particularlj^ interesting. One of these patients (case 


T.\ble 2. The 17-Ketosteroid Excretion of P.^tients Who H.\d 
Adren.al Cortical Tumors or Hyperplasia 


Case 

Age, 

years 

Sex 

Specimens 

collected 

Average 
17-ketosteroid 
excretion per 

24 hrs., mg. 

iS-Fraction, 
average per 
cent of total 
17-keto- 
steroids 

Adrenal cortical tumor 

5 

26 
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3 

107* 

60 

14 

53 
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1 
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69 
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55 
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1 
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20 

19 
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2 

31 
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20 

27 
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24 

14 

21 

29 


2 

28 

2 

22 

26 

F 

2 

10 

5 


* A preoperative value of 130 mg. for this case vas reported pre'viously. The above 
value was obtained after recurrence of the tumor approximatelv one vear later. 

T In cases 11 and 19 the patients were female pseudohermaphrodites with masculine 
characteristics. In cases 20, 21 and 22 the patients had Cushing’s sjudrome. 

t A value of 75.2 mg. was reported pre^^ously. The above value was obtained aji- 
proximatelj’ two years later. 

16) had a functioning adrenal cortical tumor. The value for the total ex- 
cretion of 17-ketosteroids per twenty-four hours (30 mg.), although well 
above the normal range, was not greatly elevated and was within the 
range found in one previous case and in three of the present cases of hj-per- 
plasia. The 3(^)-alcoholic fraction of the 17-ketosteroids was well within 
normal limits. In case 17 the tumor probably was not functioning. The 
value of 4.S mg. for the total 17-ketosteroids was dehnitel}' less than nor- 
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nial. Our lowest normal value for a man is 6.0 mg. Because of the low value 
the 3 (/3) -alcoholic fraction was not determined in case 17. 

There .is already evidence in the literature that occasionally an adrenal 
cortical tumor may be present without a significant increase of the urinary 
excretion of androgens or 17-ketosteroids. Lawrence (1937) (30) described 
a case in which the excretion of androgens was only 1 to 2 capon units in 
twenty-four hours. Albright^ (1943) (1) referred to two cases with proved 
tumors in which the excretion of 17-ketosteroids Avas 13.7 and 10.2 to 11.1 
mg. in twenty-four hours and N. H. Callow and Crooke (1944) (9) re- 
ported one case of a woman sixty-one years of age who excreted 14.5 to 20 
mg. per day. 

In the five cases of h 3 ’’perplasia one value for the 17-ketosteroids was 
normal, three were moderately elevated and one was greatlj'’ increased. 
The present value for case 1 1 represents an increase of 64 per cent in the 
amount excreted as compared to the value obtained two years previousl 3 ^ 
The 3(/3)-alcoholic fraction of the 17-ketosteroids of the group of cases Avith 
hyperplasia comprised 2 to 20 per cent of the total. 

Table 2 reA^eals that, with tAA^o exceptions, a consideration of both the 
total and the 3(/3)-alcoholic fraction of the 17-ketosteroids distinguishes 
cortical tumors from hyperplasia. Case 16 could not be differentiated from 
hyperplasia on this basis. Determination of the 17-ketosteroids was 
sufficiently high to suggest the presence of a tumor but the 3()S)-alcoholic 
fraction was only moderately increased. 

Table 3 summarizes the results of the isolation of steroids from the urine 
in six cases of cortical tumor and four of h 3 '^perplasia. A detailed account of 
the chemical procedures and substances isolated has been giA^en elseAAdiere 
(Mason and Kepler, 1945) (37). Because of Avide A^ariations in the amounts 
of urine available and changes in the procedures used, the quantities given 
are of doubtful significance for comparison of the steroid excretion in one 
case Avith that in another. HoAvever, Avhen possible, the A^alues haA'-e been 
calculated in terms of the amount per day and included in the table in 
parentheses. 

Deydroisoandrosterone Avas obtained in large amounts from all but one 
of the cases of tumor. In each instance the amounts isolated AA^ere greater 
than the sum of the amounts of the other ketones isolated. This result 
further substantiates the suggestion of Crooke and R. K. CalloAV (1939) 
(13) that cortical tumors are usually accompanied by the excretion of ex- 
cessiA'-e amounts of this substance. On the other hand the amount of 


- Recently Albright (personal communication) has had two additional eases in which 
the values were normal, and we also have recently had a case of this type. 
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dehydroisoandrosterone that could be isolated in the cases of hj^perplasia 
was a small fraction of the ketones isolated. In one case none could be 
found. Case 12 was exceptional among the cases of tumor in that no de- 
h 3 "droisoandrosterone could be isolated. A 17-ketosteroid determination 
was not made but a bio-assay for androgens indicated the presence of the 
equivalent of not more than 5 mg. of androsterone in the urine excreted 
during a twenty-four hour period. 


Table 3. StnntART of the Steroid Fractions Isolated from the Urine of 
Patients with Adrenal Cortical Tcmors or Hyperplasia 


Substances L«o!ated 


Urine 


Xeutral extract 


Ketones 




s 5 


Xonkefones 




Adrenal cortical turners 


3 1 

53 


14 

1,450 

(104)* 

570 

(39.3) 

6,400 

(457) 

184 

(13.1) 

■ 

i 65 
! (4.6) 

30, 

1 (2-1) j 

■ 

28 

(2.0) 

i 1 

1 

f 1 



1 

43.0 

i 

26 

9,300 

(35S) 

5,600 

(216) 

2,900 

(112) 

2,190 

(84.3) 

49 1 

1 (1.9) 1 

I 152 ! 

1 (7.4) j 

11 

(0.4) , 

62 

(2.4) 

107 ! 

(4.1) j J 


6 

3 

6.4 

13 

1,430 

(110) 

790 

(60.8) 

710 

(54.6) 

1,525 

(117.3) 

■ 

! 33 

j (2.5) 

i 1 
! ! 

1 53 i 

1 I 


■ 

1 

D 

3 

1,570 

(523) 

870 

(290) 

1 

1 391 

j (130.3) 


13 

(4.3) j 


1 

1 

13 j ! 

(4.3) 1 i 




31 

8.000 

(258) 

3,500 

(113) 

3,000 

(96.8) 

1 740 

(23^8) 

290 

(9.?) 

1 127 

1 (4.1) 

77 

(9.5) 

] 

1 

1 

90 j i 

(2.9) { 

12 1 

! 

25 

15.0 

13 

3,200 

(246) 

1 

1,250 

(96,2) 

1,630 

(125.3) 


55 j 
(4.2) i 

1 

1 


1 i 
1 1 

■ 127 

(9.8) 

! i 

i (3.6) ! 

Adrenal cortical byperplasi.'v 

0 

! ^ 

18.0 j 

j 1,200 

j 320 

j 590 

1 33: 

1 

I 

1 

557 i 

i 


i j 

: 

27 


13 


18.0 

1 

1 1,160 

j 520 

I 470 


1 1 

1 i 

[ 

j Trace ; 

' 35 1 

1 

1 12 

10 

5 

11.0 

i 

1 

j 1,350 
j (1(H) 

j 410 

j (31.5) 

i 410 

! (31.5) 


j 19 
! (1.5) 

i >1 

j (0.8) 

2.3 

1 a -8) ; 

I i '1 ’ 

j (S.S) , 

11 

1 1 

jI9t 54.0 

i 

i 

1 4,480 

1 2,010 

i 1,650 


j 122 


1 so 


219 1 

74 : 

6 


♦ The t'alues in parentheses arc tho«e calculated as the amounts obtained per day. 

t The data Riven in this table were obtained before the data in table 2, hence the difference in the in 5 and 
n in the two tahlo. 

J Tile krtonic fraction* in cav^-s p and 13 were combined by mbtake and therefore were worked up toretht r. 
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Androsterone was found consistently in the urine in the cases of hyper- 
plasia but in onlj’- three of the cases of tumor. Etiocholan-3(a')-ol-17-one 
was isolated in all of the cases of tumor in which dehydroisoandrosterone 
was found but in only one case of hyperplasia. The significance of these 
variations is not apparent but the results are in general agreement with the 
quantitative results of Dobriner and his associates (1942) (14). In their one 
case of adrenal tumor the urine contained androsterone while in two of their 
cases of hyperplasia very little etiocholan-3(Q;)-ol-17-one could be found. 
Recent studies (Mason and Kepler, 1945, 1947) (36, 38) of the metabolism 
of dehydroisoandrosterone suggest that the variations may be due to in- 
dividual differences in the conversion of this substance to androsterone 
and etiocholan-3(a:)-ol-17-one. 

Androstane-3(o!),ll-diol-17-one (11-hydroxy androsterone) is a recently 
discovered compound (Mason and Kepler, 1945). It has been found re- 
cently (Mason, 1946) (35) also in normal human male urine to the extent of 
0.3 mg. per liter. It was found to be present in considerably increased 
amounts in most of these cases of adrenal cortical disease. Miller, Dorfman 
and Sevringhaus (1946) (39) have recently isolated very large amounts (10 
mg. per liter) of this substance from the urine of a woman who had an 
adrenal tumor. Presumably it is a metabolic product of some of the adrenal 
steroids which have a hydroxyl group at carbon number eleven. Corticoste- 
rone, 17-hydroxycorticosterone and related hormones suggest themselves 
as likely precursors. If so, an increased production of these cortical hor- 
mones by the tumors and hyperplastic cortices is indicated. 

Although Broster and Vines (1937) (3) and Butler and Marrian (1938) 
(6) have emphasized the relation of pregnane-3 (a), 17,20-triol to adrenal 
cortical hyperplasia it is reasonable to suspect that it would also occur 
in the urine of patients who have cortical tumors. It was found in three 
cases of hyperplasia and one case of tumor. Elution of the chromatogram 
in case 6 was not carried far enough to obtain this substance if present. It 
definitely was not found in the urine in cases 3, 5, 7 and 8 and previous 
experience makes it fairly certain that had it been present in appreciable 
amounts it would have been found. It is not known how easily this preg- 
nanetriol is destroyed by the hydrolysis of the urine but preliminary ex- 
periments with a mixture of sodium pregnanediol and pregnanetriol 
glucuronidates which was isolated from the urine in case 11 indicate that 
pregnane-3 (a), 17, 20-triol is more sensitive to the hydrolytic procedure 
than pregnanediol. 

The inference of Anderson, Hain and Patterson (1943) (2) that a diag- 
nosis of adrenal tumor or of adrenal h 3 "perplasia could be made on the basis 
of the output of pregnanediol receives support from our results except for 
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the brother and sister who had hyperplasia (cases 9 and 13). There was, 
however, in the urine of the boj"^ (case 13) an isomer of the usual preg- 
nanediol (pregnane-3 (a), 20 (a:)-diol). The isomer had the properties of 
pregnane-3(|3),20raVdiol. It was also present in the urine in case 11. 

Although pregnane-3(a),20(a)-diol was isolated after hydrolj'sis it could 
not always be obtained as sodium pregnanediol glucuronidate b}' the usual 
procedure of Venning (1937) (46). This procedure, with some modifications 
required bj”^ the large amount of material in the butyl alcohol extract, was 
used for cases 3, 5, 6 and 8 of adrenal tumors and for case 11 of hj'perplasia. 
Sodium pregnanediol glucuronidate was isolated in cases 3, 6 and 11. The 
amount in case 6 was only a trace of crj^stals which after two recrj^stalliza- 
tions had the correct appearance but the rather low melting point of 2.52- 
253°. Venning gave a melting point of 268-271° with decomposition. The 
glucuronidate obtained from case 3 corresponded to 5 and 13 mg. of preg- 
nanediol in two determinations. The pregnanediol glucuronidate obtained 
in case 11 was accompanied b}'’ a glucuronidate which gave pregnane- 
3(a),17,20-triol on hydrolysis. It was not possible to separate the two 
glucuronidates by recrj’-stallization. A crj'stalline precipitate which was 
obtained in case 8 when sodium pregnanediol glucuronidate was sought was 
identified as sodium dehydroisoandrosterone sulfate, which was later ob- 
tained in large amounts from this urine. A crj'stalline precipitate could not 
be obtained at the proper point from the urine in case 5 even though a 
relatively large amount of pregnanediol was isolated after hydrolysis of 
the urine. 

Although, as has been mentioned elsewhere, Frank (1934, 1937) (18, 
19) described two consecutive cases and later two more of adrenal tmnor 
vdth greatly elevated excretions of estrogens, in onlj-^ one of our cases 
was an abnormal amount excreted. One assay of the urine in case 5 gave a 
value of 9,000 rat units in twenty-four hours. Assay of the extract of the 
pooled urine gave an average value of 3,400 rat units for twenty-four hours 
or a total for twentj'-six days of 88,400 rat units, which is equivalent ap- 
proximately to 177 mg. of estrone. Actually, 62 mg. of estrone (m. p. 247- 
253°) were isolated. Recrystallization raised the melting point to 256°. The 
melting point was not depres.sed by admixture with authentic estrone. 
Although crystals were obtained from the fractions which maj* have con- 
tained estradiol and estriol, the melting point of the crystals did not cor- 
respond to that of either of these sub.stances. 


COMMENT 

Consideration of the data presented shows that there is no single chemi- 
cal criterion bj" which an adrenal cortical tumor can always be difTeren- 
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tiated from cortical hyperplasia. The most valuable contributions of the 
laboratory are determinations of the total 17-ketosteroids and of the 
3(/3)-alcoholic fraction. These two determinations usually help to dis- 
tinguish between a tumor and hyperplasia. However, it is possible for a 
functioning adrenal tumor (case 16) to be associated with a value for the 
17-ketosteroids that is only two to three times the average normal value 
and with a 3(/3)-alcoholic fraction that is not increased beyond the normal 
range of values. Such a combination of results would ordinarily be in- 
terpreted as indicative of cortical hyperplasia. 

Assay of the urine for estrogens may occasionally indicate the presence 
of a tumor. No cases have been reported in which excessive excretion of 
estrogens was associated with cortical hyperplasia. 

Very little attention has been paid to the nonketonic fraction. A deter- 
mination of pregnanediol or of 17,20-dihydroxy compounds such as 
pregnane-3 (a), 1 7, 20-triol may well be informative in some instances. Un- 
fortunately our results indicate that, although pregnanetriol is found more 
often in association with hyperplasia, it may occasionally be found in as- 
sociation with a tumor. Increased amounts of pregnanediol may be found 
in cases of tumor and of hyperplasia. In this group of cases it was present 
more consistently in the urine in cases of tumor than in cases of hyper- 
plasia. 

SUMMARY 

The urinary 17-ketosteroids and the 3(j8)-alcoholic fraction of the 17- 
ketosteroids were determined in six cases of adrenal cortical tumor and 
five cases of cortical hyperplasia. The ketonic and nonketonic steroids 
were isolated from the urine in six cases of tumor and four of hyperplasia. 

In one case of tumor the quantitative determination of 17-ketosteroids 
gave a result below the normal range of values. In another case, the 3(|8)- 
alcoholic fraction was only 7.5 per cent of the total 17-ketosteroids (30 
mg.). In the four other cases of tumor the 3(/3)-alcoholic fraction was 48 
to 77 per cent of the total amounts (68 to 1,005 mg.) of 17-ketosteroids. 
In cases of hyperplasia the 3 (/3) -alcoholic fraction was 2 to 20 per cent of 
the total 17-ketosteroids (10 to 123 mg.). Consideration of these results 
in conjunction with those of other investigators indicates that excretion of 
50 mg. or more of 17-ketosteroids per day with a 3(/3)-alcoholic fraction of 
50 per cent or more is strong evidence in favor of the presence of adrenal 
tumor. In a few instances, however, an adrenal tumor may be present when 
these values are considerably lower and within the range of values which 
have been found in association with cortical hyperplasia. 

The results of the isolation studies emphasize again the relatively large 
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amounts of dehydroisoandrosterone wMch are excreted in cases of adrenal 
tumor. Ver}^ little of this substance was isolated in the cases of hjTjerplasia. 
Androsterone and etiocholan-3(Q:)-ol-17-one were isolated, the latter more 
consistently in the cases of tumor, the former in all cases of hyperplasia. 
Pregnane-3 (a), 20 (a)-diol was isolated in all cases of tumor and in three 
cases of hj^erplasia. Pregnane-3 (/3),20(Qr)-diol was tentativel}' identified 
in two cases of hyperplasia. Pregnane-3(a),17,20-triol was found in one 
case of tumor and in three cases of hj^Derplasia. A new 17-ketosteroid, 
androstane-3(a),ll-diol-17-one, was isolated in three cases of tumor and 
in aU of the cases of hyperplasia. It appears to be related to the ll-oxj^- 
genated adrenal hormones. Excessive excretion of estrogens was obseived 
in only one case (of tumor) and estrone was isolated from the urine in this 
case.. 

Pregnane-3 (a), 17, 20-triol appears to be found more often in association 
with cortical hj’perplasia than with tumors. Examination of the urine for 
this substance may weU be of value for confirmation of a diagnosis of 
cortical hj^jerplasia. 

Finally, our observ^ations, taken in conjunction with others reported in 
the literature, indicate that everj’- patient presenting symptoms suggesting 
adrenal cortical tumor or adrenal cortical hjTDerplasia must be studied 
individually, using both clinical and laboratoiy^ procedures. Neither is 
self-sufficient. 
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D ougherty and white (7) reported an increase of the serum 
-y-globulin in rabbits following injection of large amounts of adrenal 
extract, and a release of 7 -globulin antibody from Ijunphoid tissue follow- 
ing adrenal stimulation by adrenotrophic hormone, or foUowring injection 
of adrenal extract (2). These obsen’-ations suggested the question of what 
changes, if any, occur in the 7 -globulin level of the plasma of patients with 
hyperadrenal function of the Cushing’s sjmdrome tj-pe. 

METHODS 

A group of 9 patients proved by physical examination and pertinent 
laboratory findings to have Cushing’s sjmdrome were studied. The results 
w^ere contrasted with those obtained on patients with Addison’s disease 
(5) and hypo-adrenal function of pituitarj’- origin ( 6 ). In 8 of the patients 
with Cushing’s syndrome, the plasma proteins were studied before treat- 
ment w’as instituted. Three of this group were observed for a period of as 
long as three years after therapy. One patient, no. 9, who had had a partial 
adrenalectomy and x-ray therapy to the pituitarj’^ gland, was studied five 
and a half years after treatment. He was in excellent condition at the time 
of the study. The plasma protein patterns of 4 patients with acromegaly 
were also studied. 

The Tiselius electrophoretic technique as modified by Longsworth was 
employed. The method of calculating the results and the normal values 
obtained in this laboratorj^ have been given in detail ( 3 ). 

RESULTS 

The data obtained on the 8 patients who showed e^'idence of adrenal 
cortical hyperactmty as judged by the presence of clinical signs of Cush- 
ing’s sjTidrome, is summarized in Fig. 1. In all cases the plasma 7 -glo- 
bulin level was decreased below normal. The o--globulin was above the 
highest normal level in 3 cases and above the average normal value in all 
cases, and the albumin was decreased in 7. There was no significant change 
in the total protein level, the /3-globulin or fibrinogen. 

Three of the eight patients, and one (no. 9) on whom no pretreatment 
picture was obtained were given x-raj* irradiation to the pituitaiw* gland. 
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Hemiadrenalectomy of both adrenal glands was also carried out on these 
patients. The plasma protein picture (no. 2, 3, and 6) did not return to 
normal, although there was some increase in the T-globulin level in no. 2 
and no. 6 (Table 1). The plasma protein pattern of case 9 varied only 
slightly from normal. It is interesting that the clinical condition of this 
patient was also essentially normal at the time the study was made. 


PLASMA PROTEIN PATTERN OF PATIENTS WITH MARKED 
HYPERADRENAL CORTICAL ACTIVITY, CUSHING’S SYNDROME TYPE 



Fig. 1. Tiselius electrophoretic analj^sis of the plasma proteins 
of patients with Cushing’s sjmdrome. 

The plasma protein patterns of the 4 patients with acromegaly showed 
no consistent changes. Tavo of them who had moderately severe diabetes 
showed elet^ated /9-globulin, similar to that found in patients with uncon- 
trolled diabetes mellitus (4) without acromegaly. 

DISCUSSION 

The low plasma 7 -globulin in these patients showing hyperadrenal corti- 
cal activity can be explained on the basis of the principles established by 
Dougherty, Chase and White (2) in experimental animals, namely, that 
administration of adrenal extract causes release of 7 -globulin into the 
circulating plasma from lymphoid tissue. In the patient with hyper- 
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adrenal cortical activity the initial change could be imagined to be a re- 
lease of 7 -globuhn. At the time the studies reported here were made, the 
stimulation had been of siich long duration that the 7 -globulin reserves 
stored in the lymphoid tissue had been exhausted, and so the level in the 
circulating plasma could not be maintained. The blood lymphocyte count, 
in the 4 cases in which it was determined at the time of the protein study. 


Table 2. Plasma Protein PArrERN (Tiselius Electrophoresis) in Acromegaly 


Pa- 

tient 

Num- 

ber 

T.P. 

gm. 

100 

ml. 

j 

A. 

a 


7 

0 ■ 

gm. 

100 

ml. 

% 

gm. 

100 

ml. 

% 

gm. 

100 

ml. 

% 

gm. 

100 

ml. 

% 

gm. 

100 

ml. 

% 

10 

6.22 

3.91 

62.6 

0.38 

6.0 

0.94 

15.3 

0.63 

10.0 

0.36 

6.1 

11 

6.22 

3.69 

59.3 

0.67 

10.8 

0.87 

13.9 

0.76 

11.3 

0.29 

4.7 

12 

6.50 

3.91 

60.2 

0.36 

6.5 

1.07 

16.5 

0.70 

11.1 

0.44 

6.7 

13 

6.58 

3.57 

54.2 

0.61 

9.3 

1.28 

19.5 

0.72 

10.9 

0.40 

6.1 


was very low, ranging from 615 to 2,000 per cu. mm. In the patients with 
hypoadrenal activity, either primary or of pituitary origin, the 7 -globulin 
level was increased or at the extreme upper limits of normal. In these cases 
the 7 -globulin reserves were adequate. 

The marked increase in plasma protein level, especially in the 7 -globulin 
fraction, following administration of testosterone (case 6 ) was interesting 
and agrees with the findings of Albright (1) which showed that administra- 
tion of testosterone results in anabolism of protein. Protocols of the four 
patients who were observed over a period of years are appended. 

Patient No. 2. The patient was first seen three years ago, then aged 24. He complained 
of arterial hypertension which he knew had existed for two 3 '-ears. He developed some 
degree of weakness, marked dryness of the skin, ease of bruising, striking roundness and 
redness of the face. Significant findings on examination included an appearance typical 
of Cushing’s s 3 ’-ndrome. Weight 146 pounds; height 63"; blood pressure 216/148. Blood 
count showed 5.5 million red cells; hemoglobin 13.5 Gm. Total blood volume was normal, 
showing 29 cc. of cells per kilogram. Water excretion test of Robinson, Power and Kepler 
showed an index of 21. Glucose tolerance was as follows: 

Fasting I hr. 1 hr. 2 hr. 3 hr. 4 hr. 
Blood sugar 92 206 248 145 106 58 

Urine sugar 0 0 Tr. Ft. Tr. 0 

17 -Ketosteroids estimated on a pure ketonic fraction, totalled 6.9 mg. per 24 hours. 
X-rav revealed no enlargement of the sella turcica. There was moderate decalcification of 
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-the bones of the skull; slight decalcification of the spine and pehds and e\-idence of 
osteoarthritis of the hip and some calcification in the pehdc vessels. In September and 
October 1943, bilateral adrenal exploration -was done. No tumor was found in either 
adrenal and a portion of each gland was removed. The portions of glands removed 
measured 1.3 by 0.7 cm. and 1.1 by 1.2 cm. respectively. No microscopic abnormality 
was found. In general his improvement has been slow but steady. Adrenal insufficienc}' 
was seriously entertained as a diagnosis during the latter part of 1943, in spite of the 
fact that his blood pressure had never attained normalc}’. When last seen, in October 
1946, his appearance was entire^' normal. He was symptom free, working dail}' on the 
highwaj' and on a farm. Blood pressure remained 180/130. There has been a gradual 
shortening of the right leg associated with the shortening of the neck- of the femur and 
considerable absorption of the head and neck, associated with marked deposition of new 
bone. This change is apparentl}' due to progressive aseptic necrosis plus osseous h3'per- 
trophy. Similar changes of milder degree are present in the opposite hip joint. The 
previous appearance of deealcification of the spine has almost completed' disappeared. 

Patient No. S. SiTnptoms of this 22 3’ear old woman were first noted 4| 3'ears ago. 
These were chiefly increasing weakness, headaches and blurred vision. At the time of 
our first examination 3| 3’ears ago, she presented the t3'pical appearance of Cushing’s 
S3'ndrome with adiposit3' of the trunk, face and neck. H3'pertrichosis, -with a rather fine 
t3'pe of hair, involved the face, abdomen, shoulders and to some extent the breast area. 
The face was markedl3' round and red. She had been amenorrheic for three 3'ears. T3'pi- 
cal purple striae were present. Blood pressure was 160/100. Red blood count was 5.29 
million; hemoglobin 13.5 Gra. Spine b3' x-ra3' appeared to be osteoporotic. IT-ketosteroids 
were 2.9 and 3.8 mg. in 24 hours on two occasions. Basal metabolic rate varied from 
approximately —15% to —18%. Glucose tolerance was as follows: 

Fasting 5 hr. 1 hr. 2 hr. 3 hr. 4 hr. 
Blood Sugar 111 193 292 246 238 122 

Urine sugar 0 — 0 .33 .41 .40 

X-ra3' therap3' to the pituitar3' in doses of 2450 roentgen units delivered to each temple 
was given in April 1943 and since little or no in provement could be detected b3' Sep- 
tember, 1943, bilateral partial adrenalectomy was performed. Considerable improvement 
followed this. Improvement, however, was very slow and for three years after operation, 
her weight was ten pounds greater than it was just prior to surger3', the weight being 
1745 pounds; height 63'. Spine had become much less osteoporotic. Blood pressure 


three 3'ears postoperativel3' was 145/100. 

Fasting 4 hr. 

1 hr. 

2 hr. 

3 hr. 

4 hr. 

Blood sugar 96 

139 

161 

161 

157 

89 

Urine sugar — 

— 

— 

— 

— 

— 

Patient jYo. 6, a white male. 

age 40 in 1946, has 

been under 

observation since Januar3' 


of 1937. His appearance is typical of that seen in the classical Cushing’s S3'ndrome. Out- 
standing features of the disease include a round red face with extrem.eh- plethoric ap- 
pearance. He had persistent arterial h3'pertension, blood pressure usualh- being about 
160/110. Typical purple striae were present. Red blood count has been as high as 6.02 
million. X-ra3'S of the spine and skull showed considerable demineralization as well as 
eridence of 15 rib fractures, all of which had been painless. X-ra3' therap3' to the pituitar3' 
area was given in 1937 and in 1943 with little or no improvement. Ther3p3' has included 
diet containing at least 100 Gm. protein per day and since 1943 protamine zinc insulin 
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15 to 20 units daiLr, as well as testosterone propionate 25 mg. two or three times weekly. 
In October of 1946, urinary corticoids measured by the method of Lowenstein and 
Corcoran were 23.2 mg. (Norihal excretion is approximately 6 to 10 mg.) In November 
1946, urinary 17-ketosteroids, measured on a pure ketohic fraction, were 23.9 mg. (Nor- 
mal 7 to 14 mg.). In October of 1946 the glucose tolerance was as follows: 

Fasting hr. 1 hr. 2 hr. 3 hr. 3 hr. 

Blood sugar 112 216 272 316 208 157 

Urine sugar 0 — 0 .42 .46 0 

X-ray of the thorax and spine showed less demineralization than it had several years 
previous^. Plasma potassium and sodium were normal. Blood urea was 45 mg.%, cal- 
cium 10.2, phosphorus 3.0 and cholesterol 191. The red blood count was 5.51 million; 
hemoglobin 13.5 Gm. 

Patient No. 7. In 1937 this 26 year old white man was seen because of extensive 
epidermophytosis and onychom 3 '^cosis. Two months previously and ver}’’ suddenly severe 
pain occurred in the region of the lumbar spine, coming on while lifting. His appearance 
was typical of Cushing’s syndrome and the history suggested that this appearance had 
developed over a period of the preceding 14 j'^ears. Glycosuria had been found on several 
occasions. His blood pressure was ISS systolic, 130 diastolic, height 67" and weight 165 
pounds. The skull was demineralized, the vertebral column was markedly demineralized 
with a compression fracture of one vertebral body. Glucose tolerance test showed mild 
diabetes. Serum calcium, phosphorus, fasting blood sugar, cholesterol, urea were normal 
on repeated occasions. The blood count showed 5,550,000 red cells, and 14.0 Gm. hemo- 
globin. Assays for androgens done bj’’ the capon comb growth method on four occasions 
were normal, varying between 33 and 65 international units in 24 hours. Perirenal air 
injection showed evidence suggestive of enlargement of the right adrenal. In January of 
1938, exploration of the right adrenal gland showed it to contain a small adenoma and 
this gland was removed. In March of that 3 ’'ear, he was also given 800 roentgen units of 
x-ray to each temple. His gradual improvement was interrupted by the development of 
a urinary calculus which was removed by ureteral meatotomy in August of 1939. In 
November 1939 his weight was 143 pounds, blood pressure 128/92. It was necessary for 
him to wear a back brace for about a year following surgery, after which this was dis- 
carded and he is apparently completely well. Plasma protein studies were done approxi- 
matelj'’ four years after adrenal surgery. 

SUMMARY 

Electrophoretic analysis of the plasma proteins of eight patients with 
hyperadrenal cortical activity (Cushing’s syndrome type) showed low 
plasma albumin and y-globulin level. 

In two of the four cases studied following therapy, the plasma protein 
pattern tended to become normal. The plasma protein pattern of four 
patients with acromegaly was normal. 
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THE CO-EXISTENCE OF HYPERTHYROIDISM 
AND PREPUBERAL EUNUCHOIDISM 
IN A MALE 

JOSEPH BALLINGER 

From the Medical Service, Beth Israel Hospital, New York 

T he problem of the interrelationships between the thyroid gland and 
the gonads has been the subject of considerable study and controversy. 
Most of the reports concern themselves with the effect of th 3 U-oid activity 
on the gonads and only a rare reference has been made to the opposite 
relationship. These changes in gonadal function in the female have been 
reported frequently because menstrual disturbances lend themselves easily 
to clinical observation. Presumptive gonadal changes in the male have 
received much less attention and few reports have been published. 

Not all observers believe that a direct relationship exists between these 
two endocrine organs. Van Dyke (13) concluded that thyroid activity 
probably has no significance in the regulation of gonadal function. Moore 
(9) stated that experimental data had not yet established the existence of 
any direct relationship between the thyroid and the testes although there 
was good evidence of the occurrence of indirect functional associations 
mediated probably by way of changes in oxygen metabolism. Salter (11) 
suggested 3 possible types of thyro-gonadal reciprocities : 

(1) a peripheral sensitization of tissues to the gonadal hormones hy the thyi'oid; 

(2) effects produced b}’’ thyroid activity upon the gonadopituitaiy axis, or vice versa; 

(3) indirect effects of the thyroid upon the gonads via alterations produced in glands 
other than the pituitary, i.e. the adrenals. 

Among the infrequent references to the effect of the gonads on the thyroid 
gland is that of Kinsell, Hertz and Reifenstein (4). They studied the 
effects of testosterone propionate and methyl testosterone in several 
thyrotoxic patients in whom weight loss and metabolic functions were 
prominent features. The testosterone propionate decreased creatine ex- 
cretion, increased nitrogen retention, increased the patient’s well being 
and weight without significantly affecting the basal metabolic rate. Methyl 
testosterone, on the other hand, aggravated the thyrotoxic state by virtue 
of its calorigenic action and its effect in increasing creatine excretion. From 
this study alone one could not conclude whether native androgenic sub- 
stances are helpful or deleterious in thyrotoxic states because our knowl- 
edge of the metabolism of androgens in disorders of the thyroid gland is 
meager. It would be pertinent to know whether methylated androgens 
plaj’- any part in the intermediary metabolism of androgenic substances in 
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patients -nith thjTotoxicosis, Since liver functions are frequently altered 
in thyrotoxicosis, it may be no surprise if, as a consequence, there were 
changes in steroid metabolism as well. 

One would anticipate from Marine’s theorj^ of Graves’ disease that the 
clinical administration of androgenic material would aggravate the thjTo- 
toxic state, hlarine (5) has long considered the hjq^eractiAdty of the thjToid 



Fig. 1. Note the typical eunuchoidal measurements, hairlessness and 
e.xtreinely small e.xternal genitalia. Also note the stare. 

gland in Graves’ disease to be secondary' to and dependent upon a primary' 
anterior pituitary-gonad hormonal defect or anomaly which renders the 
individual’s autonomic control over various ^'isceral functions susceptible 
to injury" by" a great variety' of non-specific influences. It is IMarine’s 
hy"pothesis that the gonadal disturbance consists of an imbalance in the 
androgen-estrogen ratio of the host favoring the preponderance of the 
androgenic function. In other words, there is pre.sumed to be an absolute or 
a relative increase of androgenic over estrogenic substances. This androgen 
predominance stimulates the thy'roid gland to produce more thyvoid hor- 
mone which in turn tends to depress androgen production by its general 
depressing action on the anterior pituitary gland. The striking increase in 
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the incidence of Graves’ disease at the menopause; the characteristic 
preservation, and at times hypertrophy, of the interstitial cells of the testes 
in Graves’ disease in contrast to their involution in myxedema; the effect 
of successful iodine therapy in depressing the urinary excretion of andro- 
genic material in true Graves’ disease (6) plus the fact that no one had yet 
reported a case of Graves’ disease in a male castrate (6) gave credence to 
Marine’s hypothesis on the pathogenesis of hyperthyroidism. In the light 



Fig. 2. Note enlargement of the thyroid gland. 


of this theory the following report of a case of Graves’ disease which de- 
veloped in a typical prepuberal eunuchoid male is very interesting. In a 
search through the Quarterly Cumulative Index Medicus for the past 20 
years, there is not a single reference to the co-existence of these two clinical 
syndromes. 

CASE REPORT 

History: The patient, a 2S year old white male, was admitted to the Beth Israel 
Hospital (^169228) on December 29, 1944 complaining of swelling of the neck of one 
year’s duration, weakness and dizziness of one year’s duration, and precordial and left 
elbow pain of 2 months’ duration. About one year before admission the patient noted the 
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insidious onset of anterior swelling of the neck associated with an anno 3 'ing, hea'S'j’ and 
bounding pulsation. He also noted free and profuse perspiration, a feeling of warmth 
even in cold weather, palpitation, weakness, dizziness, tremor of the hands and increas- 
ing emotional instabilitj'. In the past j'ear his weight had fallen from 170 pounds to 
149i pounds at the time of hospitalization. Precordial discomfort associated with some 
pain in the left elbow set in 2 months ago but these were not distressing enough to war- 
rant medical attention at the time. For several months he had noted moderate dj'spnea 
on moderate e.vertion but no orthopnea. 

The patient’s storj' was not completelj’ reliable for he tended to change its context 
with everj' interrogation bj' members of the hospital staff. One of his private phj'sicians 





Fig. 3. Note the bilateral gj-necomastia. 

offered the information that the patient showed full evidences of hj'perthjToidism with a 
tachj'cardia of 145 beats per minute when he was first consulted in 1943. On one follow- 
ing occasion the patient exhibited an episode of transient auricular fibrillation. His 
phj’sician reported that the patient gave the historj- of ha-i-ing taken one thjToid tablet 
3 times a daj- “for some time for the purpose of weight reduction.” In the hospital, the 
patient denied having taken this drug steadih- but admitted having ingested th\Toid 
occasionally. The above mentioned physician also noted his bizarre general appear- 
ance which he interpreted as a Frohlich’s Sj'ndrome and treated him with a Parke 
Davis preparation of combined gonadotropic and pituitarj' hormone by injection twice 
weekly for 11 months after which the patient ceased contact with the doctor. The onh- 
medications used to treat his hypertln-roid state were mild sedatives. 

The past historj- included the congenital existence of undescended testes with an 
extremeh- small phallus and scrotum. He had never shaved. His bod}' growth was rather 
rapid, especially his lower limbs. The voice was alwa.vs high pitched and he admitted 
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finall}^ that liis libido was nil in spite of frequent falsification of this fact to several 
historians. The only treatment he ever received for this condition was that reported 
above bj’- his physician. The treatment effected no change in his physical status. At the 
age of 10 he had a bout of rheumatic fever with polyarthritis and carditis for which he 
was treated at Bellevue Hospital at the time. There was no history of chorea, nor con- 
gestive heart failure and there had been no recurrences of rheumatic fever. 

Family History: His mother had high blood pressure. Otherwise negative. 




Pig. 4. Note the extremely small external genitalia and 
the few suprapubic hair follicles. 


Physical Examination: The patient was a well nourished white male with a somewhat 
flushed, anxious expression. His body contour was feminine in appearance. The skin had 
a wax 3 ^ smooth cast, was moist and hairless except for a few suprapubic hair follicles. 
The voice was high pitched. The eyes exhibited a distinct stare, slight bilateral exoph- 
thalmus, slightl}'' widened palpebral fissures and a lid lag. The neck revealed a diffuselj’- 
enlarged, firm, bulging thjToid gland over which could be heard a s 3 ''stolic bruit. The 
lungs were clear. The point of maximum cardiac impulse was visible and palpable in the 
sixth intercostal space outside the mid-clavicular line. The heart sounds were of good 
quallt 3 ^ The rate was regular and rapid at 130 beats per minute. A2 was louder than 
P2. Double apical and basal murmurs were audible. The blood pressure ranged between 
110-130 mm. s 3 "stolic and 60-0 mm. diastolic. A bilateral gynecomastia of moderate de- 
gree was present. The abdomen was negative. The extremities showed the measurements 
typical of prepuberal eunuchoidism. The distance from the S 3 m’ph 3 ''sis pubis to the feet 
was 36 inches compared to the measurement of 32-1- inches from the top of the head to 
the S 3 nnph 3 'sis pubis. The palm.s were moist and warm. The deep reflexes were e.xagger- 
ated and there was a fine tremor of the outstretched hand. A slight to moderate degree 
of thoracic k 3 ^phosis was evident. The phallus was extremely small. The testes were 
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undescended and could not be palpated in the inguinal canals. The scrotum and prostate 
gland irere also extreme^ small. 

Laboratory Dal-a: Urine was negative. The red blood cell count was 4.41 milb'on per 
cubic millimeter and the hemoglobin was 11 grams. The white blood cell count was 
7,700 n-ith 64 pob-morphonuclears, 1 basophil, 2S IjTnphocj-tes and 7 monocytes. The 
Wassermann, Kline and Kahn tests were negative. The non-protein-nitrogen level of the 
blood was 33 milligrams per cent. An oral glucose tolerance test revealed a fasting blood 
sugar level of 96 milligrams per cent followed by levels of 122, 96, 80 and 78 milbgrams 
per cent at hourly intervals after the ingestion of a single dose of 100 grams of glucose. 
The serum cholesterol before anj' treatment was instituted ranged between 120 and 130 
milligrams per cent on 3 occasions. The creatine excretion in urine was 255 milligrams 
in 24 hours. The creatinine e.xcretion in urine was 1,253 milligranrs in 24 hours. The 
total serum protein was 4.18 grams per cent with serum albumen of 2.49 grams per cent 
and serum globulin of 1.69 grams per cent. The insulin tolerance test showed a fasting 
blood sugar level of 98 milligrams per cent with one-half hourly readings after 7 units 
of insulin intramuscularlj' (0.05 unit per pound of bod}' weight) of 96, 63, 66 and 86 
milligrams per cent. The -idsual fields were normal. The electrocardiogram was normal. 
The x-ray of the skull was normal. The sella turcica was within normal lirrits. The 
17-ketosteroid e.xcretion in the urine was reported* as alpha fraction 2.7 milligrams in 
24 hours (normal S-15 mg.) and beta fraction 0.07 milligram in 24 hours (normal 0.3-4 
mg.). On January 6, 1945, the blood total iodine content* was 8.4 micrograms per cent 
(normal 2-4). 

Course: On January 29, 1945, treatment of the patient’s hyperth}Toidism was started 
with the initial daily dose of 1.2 grams of thiouracil and 150 mg. of p}'ridoxine. Clinical 
improvement was rapid and dramatic. As his condition improved, the dosage of thio- 
uracil was decreased to 0.2 gram daily which was the dosage at the time of his discharge 
from the hospital on February 20, 1946. The fall in the basal metabolic rate paralleled 
the disappearance of the signs and s}'mptoms of th}Totoxicosis. The weekly BMR de- 
terminations before institution of thiouracil were plus 35, plus 36, plus 42 and, following 
treatm.ent, plus 44, plus 31, plus 9 and minus 3 per cent at the time of discharge from 
the hospital. His weight which diminished during hospitalization from 149i- pounds to 
144^ pounds rose to 147 pounds after thiouracil treatment. There was no change in the 
total leucoc}'te or differential blood count while in the hospital. He was referred for 
follow-up to the ^Metabolic Clinic of the hospital. There his co-operation was very poor, 
his attendance erratic and his beharior delinquent. In April 1945, while under thiouracil 
therapy he developed a m.oderate granulopenia which soon reversed itself on cessation 
of therapy. He refused to re-enter the hospital for obser^’ation and change in the form 
of therapy. Nothing was heard of him until he returned to the medical clinic on Srp- 
tember 24, 1945 and again on October 15, 1945, showing auricular fibrillation and marked 
th}Toto.xicosis. His blood picture was within normal lim.its. He was again urged to enter 
the hospital but again refused. No further information about his status was obtained 
until it was learned that he died at home in ^larch 1946. Communications with his 
family physician revealed that his course was rapidly downhill. The signs of thyroto.xi- 
cosis became more marked and auricular fibrillation became chronic in September 1945. 
His weight declined rapidly until he developed marked congestive heart failure which 
was unaffected by digitalis and dehydration measures. Necropsy exam.ination was not 
performed. 

* The 17-ketosteroid and blood iodine determinations were performed by Dr. E. J. 
Baumann of Montefiore Hospital, New York City, 
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DISCUSSION 

From both a clinical and laboratory viewpoint, it is evident that this 
individual presented the co-existence of two endocrinopathic syndromes, 
namely eunuchoidism and hyperth 3 a-oidism. This combination of glandu- 
lar disturbances has not been reported in the literature heretofore. In sev- 
eral studies of eunuchoid males it was found that the basal metabolic rates 
were always below normal or normal (3, 8). The usual range of the basal 
metabolic rates in eunuchoid males was —15 to —20 per cent with an oc- 
casional low level of —30 per cent (3, 8). The mechanism for this hj^po- 
metabolic state in eunuchoidism is not fullj'- understood. It ma}'- be due to 
the fact that with the marked decrease in androgenic material the sensitiza- 
tion of the peripheral tissues to thyroid hormone is diminished. This would 
be the counterpart of the increased sensitivit}^ to th 3 u-oid extract exhibited 
by eunuchoids after treatment with testosterone propionate as described 
by Eidelsberg and Ornstein (2). Other possible explanations for this 
hypometabolic state are (a) the so-called crowding-out of the th 3 '-rotropic 
factor of the anterior pituitaiy b 3 ’^ the increased production of gonado- 
tropic substance when the eunuchoidism is primaril 3 '- testicular in origin 
and (b) the presence of panh 3 '’popituitarism when the eunuchoidism is of 
pituitary origin. 

In the light of our present knoAvledge, it is difficult to understand the 
pathogenesis of the association of hyperthyroidism and prepuberal eunuch- 
oidism as presented above. If, as Aron and Benoit (1) believed, castra- 
tion increased the production of the th 3 U’otropic as well as the gonadotropic 
hormones of the anterior pituitary gland with consequent increased ac- 
tivity of the thyroid gland, one would expect the co-existence of Graves’ 
disease and castration with greater frequency than actually exists. Moore 
(10), on the other hand, stated that no severe changes appear to develop 
in the thyroid gland after castration. McCullagh and Walsh (7) could 
demonstrate no change in the size of the thyroid gland in rats 85 days after 
castration. 

The possibility exists that the patient we have Just described had in- 
gested exogenous thyroid substance to the point of permanent hyper- 
thyroidism. Such an occurrence is, however, rare, particularly in syndromes 
characterized by a hypometabolic state such as exists in eunuchoids. 
Schoeller and Gehrke (12) reported that male castrate mice on a similar 
dose of thyroxine (0.5 mg.) showed a 50 per cent less rise in metabolism 
than normal mice. On the other hand, as stated above, Eidelsberg and 
Ornstein (2) found that there was an increased sensitivity to thyroid in 
eunuchoids who had been treated with testosterone propionate and definite 
h 3 ^permetabolic rates in eunuchoids without Graves’ disease were reported 
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by McCullagh (8) after prolonged treatment with large doses of methyl 
testosterone. The patient reported here had never been treated with 
testosterone products for his eunuchoidism. The relation.ship of the super- 
imposed Graves’ disease to the underljdng and antecedent eunuchoidism 
remains therefore a puzzle defjdng explanation with our present limited 
knowledge regarding the thjTo-gonadal axis. It is greatlj" regretted that 
necropsy examination was not performed for it may have contributed to a 
clarification of the clinical pathological problem. One wonders what the 
adrenal cortex or perhaps the h3T3othalamus showed in this case and what 
relationship they ma 3 ’' have had to the thjTo-gonadal axis. 

SU-MMARY 

The very unusual co-existence of hjqjerthjToidism and eunuchoidism in 
a male is reported. The relationship between the two chnical sjmdromes is 
unknown. 
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USE OF MASSIVE DOSES OF VITAMIN A IN THE 
TREATMENT OF HYPERTHYROIDISM 

A PRELIMINAEY REPORT 
SAMUEL SIMKINS 

From the medical service of Dr. Mitchell Bernstein, Jeioish Hospital, Philadelphia 

I NVESTIGATIVE work during the last decade and a half has estab- 
lished the close interrelationships existing between hormones and 
vitamins in their effects on the same organs of the body (19). Of consider- 
able interest is the relationship between thyroxine and vitamin A, concern- 
ing which an extensive literature has developed abroad but strangely 
enough comparative!}’- little in this country. The antagonism between 
the thyroid hormone and vitamin A was first suggested a half century ago 
(39) and confirmed between 1930 and 1939 by extensive experimental work 
in animals. 

For the present report the effects of massive doses of \dtamin A (200,000 
to 400,000 i.u. daily) in hyperthyroidism were tested in two patients. One 
was a woman with menopausal exophthalmic goiter of moderate severity 
complicated by essential hypertension ; the second, a rather severely toxic 
hyperthyroid woman. Routine studies such as urinalysis, blood count, 
blood sugar and electrocardiogram were performed in both patients; the 
metabolic rate and blood cholesterol were determined as in Table 1 ; the 
weight and pulse rate were checked semi-weekly, as was the blood pressure, 
in case 1. For ease of administi'ation the vitamin A was dispensed in divided 
dosage in capsules containing 50,000 i.u. each.^ 

CASE REPORTS 

Case 1. Diagnosis: Menopausal exophthalmic goiter with essential hypertension. 

Mrs. R. L., a white woman aged forty-six, an inspector of clothes, had been in good 
health until 1943, a jmar before she became our patient, when asymptomatic hyperten- 
sion was discovered. The menses had been irregular for two 3 '-ears and during this time 
she suffered from mild vasomotor phenomena (flashes, sweats and chilliness). She had 
been married nineteen years and had one child alive and well. Appendectomy was per- 
formed in 1917. 

Five weeks before she came to the hospital she had noticed marked progressive irrita- 
bilitj^ and nervousness, tremors of the hands and increased perspiration. Her appetite 
was good but her weight had fallen during this period from 110 pounds to 105 pounds. 
Palpitation had been present for three weeks. During the last week she had suffered from 

Received for publication May 12, 1947. 

* Vitamin A was furnished through the courtesj' of Edward R. Neary, M, D,, Director 
of the Professional Serwee Division, White Laboratories. 
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insomnia. A sensation of substernal pressure developed after dinner. She had been forced 
to leave her work at the onset of her sjTnptoros. . 

Physical Examination: The patient was short and slender weighing only 105 pounds. 
Her skin was flushed and moist. Slight exophthalmos was present with definite lid lag. 
The th 3 ’roid gland was slightlj- diffuselj' enlarged, especialh' the right lobe, and was 
smooth. The pulse-rate ranged between 100 and 120 per minute. The heart sounds were 
booming. The heart and lungs were normal. The abdomen revealed a right lower quad- 
rant scar. A fine tremor of the hands was present. The reflexes were normal, as was sen- 
sation. 

Laboratorj" Data: The basal metabolic rate was -r44 and the blood cholesterol 160 
mg. per cent. Urinalysis was normal. The blood count revealed hemoglobin 13.0 Gm. 


T.\ble 1. CoRREL.OTOx OF Bas.-m. Met.abolic R.<.te and Blood Cholesterol 
WITH Treatment bt Vitaaiin A and Lugol’s Soletion 


Duration 

Treatm.ent 

(weeks) 

Basal 

Metabolic 

Rate 

Blood 
Cholesterol 
(mg. %) 

Vitamin . 

A 

(i.u. daih') 

Lugol’s 

Solution 

I (minims 
dailj') 

Case fl 

control 


160 

300,000 

0 

R.L. 

4^ 


300 

300,000 

0 


11 

+ 6 

260 

300,000 

0 

• 

14^ 

— 

— 

0 

0 


17i 

0 

330 

0 

0 


19i 

— 

— 

200,000 

0 


24i 

- 1 

296 

200,000 

0 

Case f2 

control 

+53 

175 

400,000 

0 

L.Q. 

3 

-11 

190 

400 ,000 

t 


5i 

+ 4 

199 

400,000 

0 


19 

+ 7 

269 

400,000 

0 


32 

- 2 

266 

400,000 

0 


47 

— 

— 

300,000 

10 


51 

+ 6 

223 

300,000 

10 


red blood cells 4,300,000/c.mm., white blood cells 6,200/c. mm., with neutrophils 6S per 
cent, lymphocytes 20 per cent, and rconocj-tes 12 per cent. The blood sugar was 105 mg. 
per cent. The electrocardiogram was normal. X-raj- showed no defects in the heart or 
lungs. 

Progress: The administration of 300,000 i.u. dailj- of litaroin A was begim June .30, 
1944 (Table 1). After one week the pulse-rate was lOS/minute and severe headache was 
present, but the feeling of nervous tension had disappeared. Insomnia was still present. 
After three weeks’ treatment the pulse rate had fallen to SS/m.inute, the weight had 
increased three pounds and all sjTnptoms, except mild flashes and substernal pressure 
after dinner, had disappeared. A week later the patient was totall.v asjTnpfomatic, the 
basal metabolic rate had fallen to -}-12, the blood cholesterol had risen sharpl.v to .300 
mg. per cent and the weight was stationary. Steadj- improvement continued thereafter 
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with further reduction in pulse rate to 66/ininute, progressive increase of weight to 
120 pounds, continued fall of basal metabolic rate, maintained increase of blood clioles- 
terol and a progressive diminution in the size of the th 3 n'oid gland until tlie fourteenth 
week of treatir.ent when vitamin A therapj' was discontinued. At this time the patient 
resumed her work. The thj'roid gland was noAV cntirel.y normal to palpation. 

Vitamin A administration, 200,000 i.u. dailj^, was resumed after a lapse of five v^eeks 
for the treatment of the persistent h 3 ’’pertension and was discontinued ten weeks later. 
The basal metabolic rate continued to fall, as did the pulse rate, and the blood cho- 
lesterol remained at approximate^' the same level. The blood pressure fell from an 
average of 1SS/J19 to 148/101. The patient has been under continuous observation for 
thirt 3 '-six months since treatment was first begun and has remained entire^' normal 
except for a moderate h 3 'pertension. During the last thirt 3 ’- months she has not received 
vitamin A. 

Case .0.' Diagnosis: H 3 'perth 3 'roidism 

Mrs. L. Q., a white thirt 3 ’’ 3 ’’ear old housewife had, four 3 'ears prior to her present 
illness, exhibited irritabilit 3 ’’ for two months, tach 3 'cardia, a slight weight loss, marked 
tremors of the hands and a marked, diffuse, soft enlargement of the right lobe of the 
th 3 'roid gland. The basal metabolic rate was +22 and the resting pulse rate SS/minute. 
She had been treated four weeks with Lugol’s solution, minims 30 dail 3 ', with resultant 
quiescence of S 3 'mptoms. Her past medical histor 3 ’- was otherwise negative. 

At the time of her admission to the hospital, June 16, 1945, her s 3 'mptoms V'ere ex- 
treme nervousness, palpitation and a weight loss of eight pounds in four weeks despite a 
ravenous appetite. Her s 3 ''mptoms seemed to date from the shock of her husband's induc- 
tion into militar 3 ' service. 

Ph 3 ’-sical Examination; The patient was of medium height and slender. The tempera- 
ture was 99° F., the blood pressure 104/70, the weight 101 pounds, and the pulse rate 
108 to 140/minute. The entire thyroid gland was diffusely moderately enlarged and 
firm. The right lobe felt slightly nodular. The skin was moist. No ocular signs were pres- 
ent. She exhibited fine tremors of the hands. Examination was otherwise essentially 
negative. 

Laborator 3 ’- Data; The metabolic rate was -f53 and the blood cholesterol 175 mg. 
per cent. Urinalysis was normal. The blood count revealed hemoglobin 12.8 Gm., red 
blood cells. 4,400,000/c.mm. and white blood cells 6,500/c.mm. with normal differential. 
The blood sugar was 92 mg. per cent. The electrocardiogram was normal. X-ray showed 
a normal chest. 

Progress: Treatment was begun with 400,000 i.u. of vitamin A dail 3 '. The basal meta- 
bolic rate (Table 1) plummeted to —11 after three weeks of treatment and the blood 
cholesterol increased slightly to 190 mg. per cent. The pulse rate fell to 80, and the 
tremors of the hands became less marked. The goiter became definitely smaller. She felt 
improved, with a marked decrease of nervousness and irritabilit 3 '. After five and a half 
weeks of treatment the basal metabolic rate was 4-4, and the blood cholesterol 199 mg. 
per cent. The pulse rate was 116, an elevation apparent^' due to premenstrual tension 
(as will be discussed below). After seven weeks’ treatment the goiter had regressed 
greatly in size, was still diffuse but no longer nodular. Thereafter her course continued 
uphill with slow but progressive improvement in pulse rate and weight, as well as a con- 
tinuance of normal basal metabolic rate and further increase in blood cholesterol values. 
The smoothness of her course thereafter was interrupted onL' by symptoms of premen- 
strual tension. 
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After forty-two weeks of treatment the pulse rate showed persistent elevation (86 to 
96/minute) from its preceding lower levels, but the patient felt well, maintained her 
improvement and showed no signs or s 3 Tnptoms of toxicity'. However, in an attempt to 
forestall any' possibility' of a recrudescence of toxicity, Lugol’s solution (10 minims daily') 
was added to the -v-itamin A therapy at the forty'-seventh week. The iodine produced no 
additional effect on the basal metabolic rate (+6) or the blood chole.sterol (22.3 mg. per 
cent) which was determined four weeks later, but did decrease the pulse rate to 78/min- 
ute, at which level it has remained. All medication was now discontinued. The patient 
has remained perfectly' well during the twelve months she has been under observation 
since -v-itamin A therapy was discontinued. Her weight reached 111 pounds (a gain of 
10 pounds). The thyToid gland is barely' palpable, and the patient appears to be entirely 
cured of her hy'perthyroidism. 

Hyperthyroidism 

Proof of the antagonism between yntamin A and the thjToid hormone 
rests on an extensive laboratory and clinical background. The use of 
thyroxine prevents the production of hy'pervitamino.sis A in animals (20). 
HyperthjToidism in rats can be counteracted by a diet rich in \dtamin A 
and B (2), or by cod-hver od (60). Soskin and Mirsky (50) cured a very- 
toxic hyperthjToid patient bj' use of a high fat diet (230 Gm. of fat daily). 
Idtamin A counteracts the rise in basal metabolism produced by large 
doses of thyroxine and ameliorates the toxicity (3, 31, 38, 57). 

Abroad, yitamin A has been used successfully in the treatment of human 
hj'perthyroidism. In Germany^, Wendt (57, 58) achieved excellent results 
in six patients with moderately severe to severe hj'perthyToidism bj' the 
use of 150,000 to 240,000 i.n. of ydtamin A daily over periods of time rang- 
ing up to twelve weeks. Falta (21) reported a cure in a patient with 
markedly toxic hj'perthjToidism. Dietrich (13) obtained excellent results 
in five of six patients treated for several weeks; the concurrent use of 
iodine seemed to enhance the therapeutic results obtained. Goth (26) re- 
ported good results in .six of seven cases treated for several weeks with 
100,000 to 200,000 units daily. Tisloyvitz (52) cured one patient by' the 
administration of three to four glasses of carrot juice daily. 

In France vitamin A therapy has been utihzed only on a rather small 
scale. Sendrail (48) used .small doses of vitamin A (2400 i.u. daily; 25,000 
r.n. daily in one ca.se only') combined with Lugol’s solution and secured 
promising results in the majority' of patients. -Azerad (5, 6) used 120,000 
I.u. daily in a large number of cases and obtained complete success in the 
majority', but only' after prolonged treatment. In a second group which 
had been treated succes-sfulh' with iodine or yitamin A alone the sy'mptoms 
recurred after cessation of treatment ; when yitamin A was combined with 
iodine the results yvere excellent. In a third, rather small, group the com- 
bination of yitamin .A and iodine proy'ed a complete failure. Ry'mer (43) 
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secured much more rapid improvement with vitamin A plus iodine than 
with the use of iodine alone. In general, the Germans used a much higher 
dosage of vitamin A comparatively than the French did. 

Elsewhere abroad Mariante (33), employing 180,000 to 240,000 i.u. of 
vitamin A daily, obtained good results in eight of fourteen cases. Casassa 
and Pescarmona (10) secured relief in hyperthyroidism with moderate 
dosage of vitamin A. 

The strildng feature in the present series is the rapid fall of the basal 
metabolic rate in cases 1 and 2, being extremely precipitous in the latter 
case and approaching that ordinarily obtained with the use of iodine. The 
successful cases reported in the literature showed that the basal metabolic 
rate usually required at least seven weeks to be restored to normal. Man}'- 
authors, especially the French (6), emphasize that several months may be 
required for the basal metabohc rate to fall to normal levels. In all prob- 
ability the more rapid results obtained in this series may be ascribed to 
the relatively much larger dosage employed. 

Keeping pace with the fall in basal metabolic rate was the decrease in 
pulse rate which fell to normal levels within three weeks in both cases. 
As striking was the amelioration of symptoms, being definitely pronounced 
within one and a half to two weeks in both cases. The weight was much 
slower in attaining its maximum and varied with each case insofar as rate 
of increase was concerned. In case 1 the weight began to climb only at the 
end of seven weeks’ treatment. In ease 2 the weight showed very little in- 
crease until thirty-two weeks had elapsed when it began to increase 
sharply coincident with a sudden pronounced fall in the pulse rate. We 
must conclude that subclinical toxicity was present in this patient until 
this point. 

There is an increased need for vitamin A in h3q5erfunction of the thyroid 
gland (47), the blood content of vitamin A in human beings suffering from 
hyperthyroidism falling even to zero despite adequate intake (63). It is 
noteworthy that there exists a certain accord between the fall of blood 
vitamin A level and the augmentation of the basal metabolic rate. Treat- 
ment of the hyperthyroid patient with vitamin A produces an elevation of 
vitamin A in the blood serum that is indicative of improvement (4) and 
comparable with the rise of blood cholesterol (30). The fall of vitamin A 
in the blood serum has been advanced as a diagnostic aid in the deter- 
mination of hyperthyroidism (51). 

Within three to four weeks after treatment was begun in the present 
cases the goiter began to decrease in size. This is similar to the experience 
of Fasold (22). Regression then continued at an accelerated rate, with 
complete disappearance of the goiter in as little as fourteen weeks in one 
case. 
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Blood Cholesterol 

The blood cholesterol value is low in toxic thjToid states (27, 28). The 
fall in cholesterol value in h 3 'perth 3 Toidisni has been attributed to the 
chronic, toxic, interlobar, parenchymatous hepatitis which is present in 
50 to 75 per cent of hj'perthyroid patients (7). ‘W'endt (59) showed that 
\’itamin A produces a h 3 ^ercholesterinemia, with some patients showing 
a rise to 250 mg. per cent or higher. An attempt has been made to show 
that vitamin A is the catalyst in the rise of the serum lipoids which follows 
■vatamin A administration (59). Dzialosz 3 msld (15) has pointed out that 
vitamin A occurs in human blood in some sort, of association with a plasma 
protein (probably serum albumin), cholesterol and hpoids. 

The blood cholesterol in the present series showed the same inverse 
relationship with the basal metabolic rate as follows the use of iodine in 
hjT)erthyroidism. The increase was verj"- striking in case 1, showing a 
steady rise even two weeks after the use of \’itamin A had been discon- 
tinued. What proportion of the rise in cholesterol was due to the fall in the 
basal metabohc rate and what proportion to the abihtj’^ of \itamin A to 
produce hypercholesterinemia is not clear (59). 

Vitamin A and Iodine 

The synergism of iodine and vitamin A in the treatment of h 5 ’perth 3 '- 
roidism has been mentioned. In case 2 the addition of iodine seemed to 
hasten the reduction of the pulse rate. During th 3 Totoxicosis the gh'cogen 
and \atamin A reseiwes of the liver are depleted (18, 56). A point of inter- 
est made b 3 ^ Schneider is that the use of ^dtarain A combats the fall in 
glycogen content of the hver so adequatel 3 '^ that iodine can be dispensed 
with (44). 

Effects of Vitamin A on the Sexual Mechanism 

Vitamin A produces significant effects on the sexual mechanism, al- 
though our knowledge of the subject is rather meager (22, 34, 62). There is 
evidence to indicate the specific important role of vitamin A in the 
hiTophyseal-gonadal interaction (54). 

In case 1 the menses were irregular before treatment was begun and 
showed no change under treatment. In menopausal h 3 "perth 3 Toidism we 
are concerned with excess of th 3 Totropic hormone (49). The probable 
mechanism whereb 3 ' vitamin A was of value in this case mav' be bv- virtue 
of diminution of the th 3 Totropic hormone through direct action of vitamin 
.A, or possibW through inhibition of the gonadotropic hormone which 
normall 3 ' stimulates production of the thvTotropic hormone. Case 2 had 
had regular menses ever 3 ’ thirt 3 '-five da 3 *s, lasting three to four dav's. 
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Under vitamin A treatment the menses tended to come closer together, 
ranging from twenty-six to thirty-four days. There was little, if any change 
in the flow. An interesting feature was that at the forty-seventh week of 
treatment, during the hot July weather, she developed numerous flashes 
and a sensation of chilliness of a mild character that became very shght 
in the course of four weeks and disappeared completely during the next 
week. These symptoms may be ascribed to a diminution in ovarian func- 
tion. 

Case 2 also displayed some of the group of symptoms now well known 
under the term ^'pre-menstrual tension” (61) : increased subjective nervous- 
ness, restlessness, depression and crying spells. The symptoms began three 
days before, and ceased promptly with the onset of the menses. The}’- be- 
came progressively less marked and finally disappeared completely after 
thirty-two weeks of treatment with vitamin A. The mechanism is open to 
question, possibly involving a decreased formation of circulating estrogen. 

Action of vitamin A 

The actual mechanism by which vitamin A is effective in the treatment 
of hyperthyroidism is still unknown. Several theories have been advanced. 
Spectroscopic methods have demonstrated that thyroxine and carotene 
in vitro are bound together, thereby inactivating the thyroxine (18, 24). 
There is no proof that such a direct chemical inactivation takes place 
in vivo. Schneider thought that the action was peripheral, protecting the 
liver against the action of thyroxine tending to lower the reserves of glyco- 
gen in the liver (45). Abelin felt that the antagonism between thyroxine 
and vitamin A was explainable by their opposing effects on the lipid 
metabolism of cells and the glycogen metabolism of muscle (3). Fasold and 
Peters, as well as Abelin, postulated a direct antagonism between vitamin 
A and thyroxine (1, 20). Others concluded that vitamin A has a direct in- 
hibitory action on the complex hypophyseal thyrotropic hormone, pre- 
venting the liberation of thyroxine (17, 23). Belasco and Murlin concluded 
that possibly vitamin A, by virtue of its double bonds, is able to take up 
the available iodine in the body tissues and, either by acting on the thyroid 
gland or the anterior pituitary gland directly, affect the storage of colloid 
with consequently lowered oxygen uptake of the thyroid gland (8). McCar- 
rison’s conclusion that the thyroid gland is unable to deal with iodine in 
the normal manner in the absence of a sufficiency of vitamin A, with goiter 
resulting, is amply supported (12, 32, 35, 42). 

Toxicity of Vitamin A 

The effects of hypervitaminosis A in animals are well established. 
Trophic changes occur in the skin, bones and bone marrow. The skin 
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lesions, "svliich appear first, consist of coarsening of tlie hair, ring crusts on 
the tail and inflammatorj' changes in the conjunctiva and nose (37, 62), 
The skeletal lesions consist of an atrophy of the long bones which become 
very thin and brittle, often resulting in spontaneous fractures (9, 11, 16). 
The fractures are due to a negative calcium balance with drastic de- 
calcification of the long bones and vertebral column (9, 11, 41). There is a 
marked tendency to hemorrhage (36). Other pathologj' reported in animals 
includes focal liver necrosis, toxic degeneration of striated muscles and 
testis and a glomerulo-nephritis -with calcification which is claimed as the 
usual cause of death (14). 

In human beings the literature concerning the toxicitj' of h 3 T>erri- 
tarainosis A is rather meager. As long ago as 1596 it was recognized that 
polar bear and seal (Phocabarbata) liver could produce illness in man 
(loss of skin from head to foot) (40). Other expeditions proved this to be 
due to the extremely large value of \'itamin A in polar bear and seal fiver 
and found that toxicity develops in man with an ingestion of 7,500,000 
i.u. of ^dtamin A daily (41). Schneider took a dose of 900,000 r.u. of 
^dtamin A with the production of only light perspiration and a feeling of 
anxiety (46). Lehman and Rapaport used a single dose of 2,000,000 i.u. 
as a test for -visual deficiency in children. Thej’’ also prescribed 100,000 to 

200.000 I.u. daily for months -n-ithout discernible bad effects (29). 

Note .should be made of the extremely high dosage at which toxic effects 
begin in man. Until now the Germans used the highest dosage (up to 

250.000 I.u. dail}^ without toxic effects; in the two cases reported here 
dosage as high as 400,000 r.u. daily over a long period of time was em-r 
ployed ndthout ill effects. This lack of to.xicity is to be expected when we 
compare even the massive doses used here with the relatively enormous 
doses required to produce illne.ss in man (a safety margin of approximately 
20 to 1). This is further atte.sted bj”^ the lack of toxicity in a group of 100 
h}q)ertensive patient.s treated nith .similar dosage over periods of eighteen 
months.- The onl}^ other pos.sibility of harmful effects rests nith the oc- 
currence of unusual sensitiGty to ^^tamin A (25). 

Normallj" no Gtamin A is found in the stool (55) and never in the urine 
except under certain pathological conditions (53). No ■vitamin A is excreted 
in the feces under an ingestion of 25,000 i.u. daih-; about 3 per cent to 4 
per cent is e.xcreted on a dosage of 76,000 i.u. daily, and an increasingly 
higher percentage as the intake is increased (55). Apparently the excess of 
vitamin .A is rapidly destroyed in the bod}'. From the data presented here 
it is permis-sible to conclude that even massive doses of ■vitamin A may be 
safely used in human beings over periods of many months. 


- Work to be published by author. 
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SUMMARY AND CONCLUSIONS 

1. Extensive experimental work in animals and clinical work in human 
beings in Germany, France, England and elsewhere abroad during the last 
seventeen years has proved conclusively the antagonism between vitamin 
A and the thyroid hormone, as well as the great value of vitamin A in the 
treatment of human h 3 ’'perthyroidism. 

2. Vitamin A was used in two cases of hyperthju’oidism in massive doses 
(200,000 to 400,000 i.u. dail 3 ’-) for periods up to fifty-one weeks. 

One case of menopausal exophthalmic goiter with hypertension, treated 
fourteen weeks, showed complete cure of the hyperthyroidism; continuous 
observation for thirty months subsequently has revealed no recrudescence. 
One case of h 3 '-perth 3 U'oidism with severe toxicit 3 ’-, treated fifty-one weeks, 
resulted in complete cure; continuous observation for twelve months sub- 
sequently has revealed no recrudescence. 

3. The thyroid enlargement regressed within three weeks and disap- 
peared within fourteen weeks. The slight exophthalmos which was present 
in one case disappeared completely under treatment. 

4. Vitamin A acts very much like iodine in producing a rapid decrease 
in the basal metabolic rate, increase in the blood cholesterol and marked 
amelioration of symptoms, but a slower decrease of pulse rate and increase 
in weight. 

5. The addition of iodine to vitamin A therapy may enhance the effec- 
tiveness of vitamin A, 

6. Vitamin A produces significant effects on the sexual mechanism, 
especially ovarian function. Vitamin A produced a cure of the symptoms 
of pre-menstrual tension in one patient. 

7. A marked maintained fall in blood pressure was obtained in the 
patient with menopausal exophthalmic goiter and hypertension. 

8. The mechanism by which vitamin A is effective in the treatment of 
hyperthyroidism is still a matter for speculation. 

9. Vitamin A is innocuous, even in doses of 400,000 i.u. daily over 
periods ranging up to fifty-one weeks. 

10. Vitamin A is a promising therapeutic agent in the treatment of 
hyperthyroidism, both for cure and for alleviation of the toxicity. 
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WILLERD H. SPANKUS and ROBERT S. GRANT 

From Fort Sayn Houston, San Ayitonio, Texas 

G ynecomastia was first described by Basedow in 1848 (26). 

Since that time isolated reports of this condition have appeared in 
the literature. In 1938 Glass and Bergman (12) demonstrated that the 
ratio of the urinary androgens tP the urinary estrogens in patients with 
gynecomastia was lower than normal, approaching the ratio found in 
females. 

In 1942, Klinefelter, Beifenstein and Albright (20) presented a syndrome 
characterized bj'- g 3 mecomastia, aspermatogenesis, alej'^digism and in- 
creased urinary excretion of the follicle stimulating hormone. Thej^ dis- 
cussed the possible endocrine relationship in its etiolog 3 \ Investigating 
similar cases in 1945, Heller and Nelson (15) showed that gjmecomastia 
was not a constant sign of the syndrome and suggested a different etiology 
for the enlarged gland. 

During World War II gynecomastia assumed the aspect of an occupa- 
tional disability in the Armed Seindces because of the mechanical irrita- 
tion of the enlarged gland and the psychic embarrassment resulting from 
communal living conditions. 

The term, gynecomastia, refers to a unilateral or bilateral enlargement 
of the male breast which occurs as a result of hyperplasia of duct epithelium 
and periductal stroma. The term is not used in reference to those enlarge- 
ments of the male breast occurring as a result of neoplasm, infections, 
cysts, and increased adipose tissue. The last named condition is referred 
to as pseudogynecomastia (11). 

INCIDENCE 

Webster (28) reported an incidence of 6.96 to 8.69 cases of gynecomastia 
per 100,000 Navy personnel during the years 1939 to 1942 inclusive. 

A direct communication to us from the Army Service Forces, Surgeon 
General’s Office, Washington, D. C., states: “The admission rate for 
gynecomastia in the United States Army is about 13 per hundred thousand 
per year.” 

In 1943, while prisoners of war, Major Robert Lewis (30) of the United 
States Army Air Forces and Colonel W. D. North of the United States 
Army Medical Corps observed among approximately 3,200 American 
prisoners of war who had spent nearly one and one-half years in Japanese 
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prison camps, numerous men with a single, quarter-sized, smooth, sub- 
areolar nodule in the breast. These lesions were unilateral or bilateral. A 
survej^ of all personnel in one daj’’ by Major Lewis revealed an incidence 
shghtly over four per cent. Many of the.se nodules disappeared spontane- 
ously. iMicroscopic studies were not po.ssible at the time. 

The patholog}’' laboratoiy’s records of the United States Army medical 
installation, Brooke General Hospital (31), .show that 72 cases, called 
gjmecomastia bj’^ the pathologist, were operated on in 1945 and ten cases 
during the first three months of 1946. Gro.s.sly, manj^ of the cases were re- 
ported as a nodule in the breast, while an equal number were listed as a 
diffuse enlargement. During 1945 the records of the surgical section (32) 
at Brooke General Ho.spital listed a total of 7,281 operative procedures 
being performed. 

ETIOLOGY 

A multiplicitj" of factors have been cited as the cause of gjmecomastia. 
The etiologj’^ is frequentlj’- obscure. Inasmuch as normal breast hjqjertrophj’- 
in the female has been demonstrated to be the result of the action of the 
ovarian hormones, especially estrin (2, 27), it is natural to think of estro- 
genic hormones when considering mammary gland enlargement in the 
male. However, as demonstrated by Corner (2), pituitarj^ injections alone 
have produced mammarj^ gland hj’pertrophj’- in ovariectomized \argin 
rabbits. 

The general consensus re^'ealed b}’’ a re'vdew of the literature is that 
gjmecomastia is a result of an altered endocrine status. Quantitative estro- 
gen and androgen tests made on the urine of a number of patients with 
gynecomastia showed the A:E (androgen : estrogen) ratio to be altered 
substantially. Glass and Bergman (12) found with their methods an av- 
erage urinary A:E ratio of 15.3 for normal males and 2.3 for normal fe- 
males; the A:E ratio in their two cases of gjmecomastia was consistent^ 
around 5.0. 

IMenville (22) feels that mechanical stimulation or irritation may play a 
very important role in male breast hj^pertrophy; yet he was able to obtain 
a history of actual trauma in onlj' 14.5 per cent of his cases. Other investi- 
gators have recorded a similar lack of e^•idence for the mechanical irrita- 
tion theory. It is difficult to determine whether the condition is a result of 
trauma or made noticeable by trauma. The high incidence in the army 
is felt by some to be the result of training or combat. The prolonged wear- 
ing of straps and packs is considered the greatest contributorj- factor. 

Trauma may be an associated factor in indiAuduals undergoing hor- 
monal changes, but it cannot be considered the direct cause. It is difficult 
to explain a unilateral gynecomastia on the basis of trauma caused by 
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straps or packs which produce equal pressure on both sides of the chest. 

The breast lesions reported by Lewis and North (30) among American 
prisoners of war are of interest in view of the obvious avitaminoses which 
were present at the time. The avitaminoses could have a direct bearing or 
could have acted indirectly by disturbing the endocrine production in the 
individual. 

An hereditary factor is discredited in most instances but may be re- 
sponsible for the condition known as pseudo-gynecomastia or enlargement 
of the breast area by adipose tissue without increase in actual glandular 
tissue. (28). 

On the basis of endocrine etiology the condition may be arbitrarily di- 
vided into two groups : primary gynecomastia and secondary gynecomastia. 
In the primary group would fall those types in which a primary hormonal 
deficiency exists. In the secondary group would fall those types where 
there is an associated pathology with a primary natural or artificial increase 
of one or more of the body hormones. 

The primary group would include the following; 1) spontaneous gyne- 
comastia of puberty (13) ; 2) idiopathic gynecomastia without other physi- 
cal signs of endocrine disturbance (6) ; 3) cases which develop postopera- 
tively following prostatectomy (13); 4) cases associated with testicular 
atrophy secondary to disease or trauma (13); 5) a clinical type with endo- 
crine dysfunction characterized by small testes, azoospermia, and an in- 
creased excretion of pituitary gonadotrophins. 

The phenomenon of breast enlargement is frequently accompanied by 
defective genitalia, tendency to femininity and lack of sexual desire. Sec- 
ondary characteristics such as hair growth may be normal. A case of this 
type was described by Brownstein (3) in 1939. In 1942 Klinefelter, Reifen- 
stein, and Albright (20) described, with complete studies, nine cases of 
this type characterized by gynecomastia, aspermatogenesis without aley- 
digism and increased excretion of FSH (follicle-stimulating hormone). 
These authors felt that in the particular syndrome they described there 
was normal Leydig cell function and thus normal androgen production. 
Their studies showed atrophy of germinal epithelium in the testes with 
aspermatogenesis. The Leydig cells appeared normal or comparatively so 
in the cases biopsied. They felt the gynecomastia in their series was due 
to androgen acting on breast tissue in the absence of an X-hormone factor 
(called ‘finhibin” by McCullagh and Walsh), which is produced normally 
by the cells of the seminiferous tubules. They noted that there was a nor- 
mal or slightly decreased excretion of the 17-ketosteroids. Their conclusion 
was that a factor of unknown origin caused a selective lesion of the semi- 
niferous tubules resulting not only in aspermatogenesis but also in a lack of 
X-hormone (inhibin). They postulated that the lack of X-hormone (analo- 
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gous to estrin in the female), by failing to inhibit the FSH production in 
the pituitary, leads not only to the increase of FSH but, by failing to 
stimulate the luteinizing hormone production in the pituitarj^, to the de- 
crease of LH as well. Consequently, the intact Leydig cells produce some- 
what less androgen than normally. In the absence of X-hormone the 
androgen produced acts on the breast tissue during puberty to cause gjme- 
comastia. As further evidence favoring their theorj’-, they point out that 
male castrates rarely develop gjmecomastia. 

These authors did not feel that estrogen substances were in excess in 
their cases. Estrin levels were determined in two of their patients and 
found normal. 

Heller and Nelson (15), investigating a group of 20 patients vith the 
characteristic triad of aspermatogenesis, increased FSH excretion in the 
urine and small testes in which biopsy revealed hj’^ahnization of tubules 
and clumping of the Leydig cells, concluded among other facts that gjme- 
comastia was a variable sign associated with the basic triad. Fourteen of 
these cases exhibited gjmecomastia. In the patients with this breast en- 
largement the urinary excretion of 17-ketosteroids, representing the andro- 
genic substances of both the adrenals and testicles, was a low normal or 
subnormal. Four of the five cases with a four plus gynecomastia (using one 
plus to four plus as an index of involvement) had a normal urinarj’- estrogen 
excretion. Of the remaining ten cases, the urinarj’- estrogens were low in 
seven and not determined in three. There was a definite demonstrable rise 
in the urinary excretion of the pituitary gonadotropins in all cases. Four 
patients in their series vdth the most marked gjmecomastia were remark- 
able, because, other than breast enlargement, there was only small e^■i- 
dence of disturbed endocrine dysfunction. These four patients with marked 
gjmecomastia had normal hair distribution, voice pitch, muscular strength, 
phallus proportions and skeletal development. 

These authors in a companion article (16) cited cases of g 3 Tiecomastia 
occurring in prepuberal castrates. They felt that some member or pre- 
cursor of the 17-ketosteroids complex might have mammogenic acthity. 
This substance, the nature of which is admittedly' unknown, is produced 
in the adrenal cortex and appears only, or occurs in increased amounts, 
under circumstances which have their origin in the failing function of the 
Leydig cells, v'ith subsequent compensatory acti^'ity of the adrenal cortex. 
They also felt that there was no relation between the levels of excretion of 
estrogen and the condition of the breasts. However, they disagree with 
Klinefelter et al. (20), that the testes secrete a non-androgenic hormone, 
inhibin, which in addition to its action in inhibiting the production of the 
FSH factor by the hypophysis also inhibits the mammogenic action of 
testosterone. They felt that there was little e%'idence for the e.xistence of 
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inhibin and for a mammogenic activity of testosterone. 

The group of secondary gynecomastia, where there is a primary, natural 
or artificial increase of one of the body hormones, includes the following: 
(1) After administration of estrogens in carcinoma of the prostate which 
frequently results in unilateral or bilateral breast hypertrophy (7). (2) 
Gynecomastia produced, as reported by McCullagh and Rossmiller (21), 
following testosterone therapy. Pratt (23) reported a case of a typical 32 
3 ^ear old male eunuchoid who was given 150 mg. of methyl testosterone 
orally. Twenty-four hours later the mammary tree Avas three centimeters 
in diameter and the nipples AA^ere prominent. (3) Testicular neoplasms, such 
as teratoma, chorionepithelioma and carcinoma (13, 17). (4) Tumors of 
the adrenal cortex (10). SeA'^eral cases have been reported AA^here indiAnduals 
treated AAnth adrenal cortical extract haA'^e dcA'^eloped enlarged breasts. It 
is belieA'^ed that excess adrenal cortex secretion suppresses testicular andro- 
gen production (3). (5) Part of a syndrome associated AAnth pseudo- 
hermaphroditism and a true hermaphroditism (13). (6) Hepatic cirrhosis 
(9). It is belieA'-ed the liA^er normally plaj’-s a role in the inactiA’-ation or 
destruction of estrogen. Most AAnnters mention that atrophj’- of the testes 
has been present in such cases (9). An explanation of the absence of gjme- 
comastia in acute hepatic necrosis and in the majority of cases of cirrhosis 
is not yet apparent. (7) Pineal and pituitary tumors (13). (8) Anterior 
pituitary disturbances (13). (9) Hyperthyroidism (13). (10) Cases of bron- 
chogenic carcinoma in which gynecomastia AA^as present have been re- 
ported. In one of the cases studied, normal androgen A'^alues were found in 
the urine with an increase of estrogens (8). 

Taylor (27), revieAving the subject of chronic cystic mastitis in the fe- 
male, Avhich on occasion has a microscopic appearance (26) similar to 
gynecomastia, failed to reach a definite conclusion regarding the etiology 
of chronic cystic mastitis. There is some CAndence (11) that an endocrine 
disturbance is the cause of chronic cystic mastitis in the female. It is pos- 
sible that evidence regarding the cause of the condition in one of the sexes 
Avill assist in understanding the similar disturbance in the opposite sex. A 
theoretical consideration in explanation of the higher incidence of chronic 
cystic mastitis in the female may be the fact that less disturbance of the 
hormonal balance is required in the female (as compared to the male) to 
cause the female’s endocrine status to approach the A:E ratio found in 
gynecomastia. Furthermore, the great monthly cyclic A^ariation of the fe- 
male’s endocrine balance is not present in the male. 

■\^^ien considering the endocrine etiology one must bear in mind the close 
structural relationship of the estrogens and androgens. The possible con- 
A'-ersion of androgen to estrogen or Aoce A’-ersa AAothin the body should not 
be forgotten (2). 
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DIFFERENTIAL DIAGNOSIS 

In the differential diagnosis of gjTiecomastia, three breast conditions one 
should consider are: 1), infectious processes, 2), increase in the subcutane- 
ous tissue of the breast, and 3), neoplasms (11). 

The infectious processes include those of pyogenic, luetic and tubercu- 
lous origins. 

Geschickter (11) points out that 77 per cent of boys between the ages 
of 13 and 16 years manifest a button-shaped subareolar node of palpable 
size. It is the result of hj'perplasia of duct epithelium and periductal stroma. 
The node tends to disappear at about the age of 17 years. Geschickter (11) 
states it is incorrect to call this node gjmecomastia. 

The term pseudog^mecoma-stia has been applied to the condition where 
there is an increase of fat in the mammary region associated with obesity 
of feminine distribution. 

Few of the neoplastic lesions present a clinical picture similar to g 3 'ne- 
comastia. These lesions are fibromas, adenomas, lipomas, heman^omas, 
C 3 'sts, and papillomas. Occasionallj’- sarcomas and carcinomas present a 
similar picture. 

PATHOLOGY 

In Geschickter's (11) series of 108 cases 86 per cent were unilateral. In a 
re\'iew of 71 cases operated on at Brooke General Hospital (31), three 
cases had bilateral involvement and the remainder were unilateral. The 
distribution between right and left mammarj^ gland involvement in the 
latter was equal. It was noted that manj' of these cases grossly' presented a 
single nodule, but that microscopicallj' thej' were reported as gjmeco- 
mastia. 

According to Geschickter (11) there are three gross tj-pes: 1) the diffuse 
hypertrophic type seen in earlj’^ puberty (in such cases the enlargement is 
usualty moderate), 2) the fibro-adenomatous tj^pe which is more definitel}' 
nodular, and 3), the true feminization of the breast where the size of one 
or both glands approach that seen in the adult female. 

Microscopicalh^, the breast shows "a growth of mammarj' ducts and 
periductal stroma. Lobule formation is absent. There is hj-perplasia of the 
duct epithelium with moderate desquamation of cells into the lumen. Small 
papillarj'-like projections may form in the lining of the ducts and occasion- 
alty the ducts are dilated and contain secretion. A moderate periductal 
infiltration of wandering cells occurs. There maj' be an accompanying hy- 
pertrophj’ of the subcutaneous sweat glands. The entire picture maj- be 
indistinguishable from the earh' development of the normal female breast 
at pubert}’” (11). In the nodular tj-pe almost pure fibrous tissue maj' be 
found (11). In some cases (26) the changes are identical vith those seen in 
chronic cj’stic mastitis in the female. 
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THERAPY 

The primary etiology should be treated whenever possible. There is also 
need for treatment of the enlarged gland because of the psychic embarrass- 
ment, especially under conditions where large groups of men are living 
together in total lack of privacy. 

^The treatment of gynecomastia resolves itself into two divergent 
schools of thought: those who believe the great majority of cases will re- 
spond to androgens, especially if the condition is bilateral, and those who 
believe surgery is the method of choice” (26). 

Adair (1) feels that unless the condition responds to testosterone it 
should be considered mastitis rather than gynecomastia, and states further 
that the best treatment for the condition is hot compresses and scientific 
neglect. Bronstein and Cassorla (4) believe hormonal therapy with andro- 
genic substances is not indicated where sexual development is adequate. 
Hoffman, according to Geschickter (11) reported favorable results with 25 
milligrams of testosterone intramuscularly two times weekly for ten to 
twelve weeks. McCullagh and Rossmiller (21), however, have reported the 
production of breast enlargement following testosterone therapy. 

For cosmetic reasons surgery is the treatment of choice, but should be 
postponed until it is evident that the enlargement will not regress spon- 
taneously (11). Gooel (14) recommends a slightly curved, transverse in- 
cision, inferior to the areola, which allows for the excision of the entire 
breast and offers approach to all positions including the axilla.- 

PRESENTATION OF CASES 

Case 1 : A twenty-j^ear-old, unmarried -white male had noticed a slight increase in the 
size of his left breast during February of 1945. There had been a gradual increase in the 
size of the gland until February 1946 at which time he presented himself at our dis- 
pensary. At no time was there any tenderness of the breast, reduction in size or secretion. 
When he first noticed the enlargement, the soldier thought he had possibly incurred 
some trauma to the left breast, but was not certain. He had found it unnecessary to 
shave until eighteen years of age. At present he does not shave more than twice a week. 
Erection, ejaculation and intercourse had been satisfactory, but a decided lack of interest 
in the opposite sex was related. Prior to entering the Army he was emplo 5 ''ed as a farm 
laborer. After taking 15 weeks of basic infantry training, he was assigned as a vehicle 
driver which was his assignment when seen by us. 

There was no history of jaundice, mumps, orchitis or traurra to the testicles. 

After careful studies the involved gland was removed surgically. 

Case 2: A twenty-year-old, unmarried white male reported on sick call with an enlarged 
left mamirarj" gland. He had been exarrined for the above complaint three months 
earlier, but the enlargement had been questionable at that time. Since then there had 
been a gradual increase of the breast tissue to the presenting size. At no time was a re- 
duction in size of the involved gland, or a secretion from it noted. Occasionally some 
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tenderness on pressure had been present. No history of trauma to the breast could be 
elicited. The history of past illnesses revealed mumps at the age of four with no associ- 
ated orchitis. No injurj' to the testicles was remembered and the patient did not believe 
his testes were ever larger than at the time when first e-xamined bj' us. 

He began to shave at the age of seventeen and at present shaves dail}'. Erection and 
ejaculation were reported as ha^dng been satisfactorj', but intercourse had not been at- 
tempted. A greater lack of interest in the opposite sex existed than in Case 1. 

For six months after completing high school he was employed as a manual laborer. 
After taking 21 weeks of basic infantr 3 ’’ training, he was assigned as an infantrjTnan for 
14 months. During four months prior to the enlargement of his breast he had been as- 
signed as a clerk. 

The involved gland was removed surgicaUj' after careful studies. 

The pertinent phj'sical findings, and laboratorj- results in the two cases are tabulated 
in Tables I and II, respectivelj'. 

Perirenal air injections (24) for roentgenographic studies were not performed in ■view 
of the lack of reason to suspect active adrenal gland pathologj' and the occasional mor- 
talitj’’ associated with the procedure. 


T.^bi/E I. Physic-a-L Examix.atiox 



Case No. 1 

Case No. 2 

Age 

20 

20 

Weight 

170 pounds 

198 pounds 

Blood pressure 

115/80 

140/90 

Duration of Gj’necomastia 

1 year 

4 months 

Degree of GjTiecomastia 

Advanced 

Moderate 

Height 

65| inches 

72j inches 

Span 

67 inches 

72 inches 

Bodj’ length, pubis to crown 

382 inches 

34i inches 

Width of shoulders 

17 inches 

165 inches • 

Width of hip, iliac crest 

II 5 inches 

125 inches 

Width of hip, Fern, trochanter 

13 inches 

14j inches 

Muscular development 

Normal 

Normal 

Prostate size 

5 average 

Average 

Penis 

Normal 

Normal 

Testes, average size (in cm.)* 

Hair distribution 

5X2.5X3.75 

2.5X1.25X1.25 

Head hair 

Heavj' 

Hea'vw 

Hairline ■svithdrawal 

None 

None 

Facial hair 

Sparse 

Normal 

Axillarj’ hair 

Normal 

Normal 

Body hair 

Absent 

Norm.al 

Pubic hair 

Male 

Male 

Extrercitj- hair 

Absent 

Absent 


* Average testicular measurements (4.5 cm. in length, 2.5 cm. in breadth and 3 cm. 
in the anterior-posterior diameter) (From Graj', Henrj", edited bj' Lewis, Warren H.. 
Anatomy of the Human Body, Ed. 24, Philadelphia, Lea and Febiger, 1942, page 12C0.) 
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Table II. Labobatoiiy Examinations 


Ca.se No. 1 Ca.se No. 2 


Roentgenograpliic studies 
Skull, abdomen, chest 
Sella tursica 
Bone age 

Excretorj’- urogram 
Blood studies 
R.B.C., W.B.C., HB., diff. 
Hemat6crit 

Sedimentation rate (60 min.) 

Blood chemistry 
Urea N. mg. % (whole blood) 

Total blood protein Cm s. /1 00 cc. 
Serum albumin Gms./lOO cc. 

Serum globulin Gms./lOO cc. 

Serum cholesterol 
Cephalin flocculation test 
Hippuric acid test (intravenous) 
Icteric index 
Kahn 

Glucose tol. (Rose-Exton) 

Insulin tolerance 
Basal metabolic rate 
Urine examination 
Routine and micro. 

Bile salts and pigments 
Urobilinogens mgm. % 
rSH mouse units/24 hours 
l7-ketosteroids 

Estrogens-urinaiy-mouse units/24 hrs. 
Spermatic fluid examination 
Volume 

Sperm count/cc. — Average 
Spermatozoa 
Motility 
Morphology 

Microscopic diagnosis — breast 


Normal 

Normal 

Normal 

Normal 

Normal 

Normal 

Normal 

Normal 

Normal 

Normal 

40% V.P.C, 

40% V.P.C. 

7 mm. 

14 mm. 

4 

10 

7.7 

7.5 

5.2 

5.3 

2.5 

2.2 

1S2 

174 

Two plus 

Negative 

1 .0 gm. 

1 .2 gm. 

2.0 

2.5 

Negative 

Negative 

Normal 

Normal 

Normal 

Decreased 

Minus 5% 

Minus 7% 

Negative 

Negative 

Negative 

Negative 

1.9 

1 .7 

Increased 

Increased 

Normal 

Decreased 

Not increased 

Not increased 

4.2 cc. 

5.0 cc. 

30,000,000 

Azospermia 

50% amotile 

— 

Normal 

— 

G 3 mecomastia 

Gjuiecomastia 


DISCUSSION OF CASES 

Both cases had diffuse enlargement of the mammary gland resembling 
the female breast at puberty, which is considered to be representative of 
true g 3 mecomastia. The microscopic picture of the breast was typical in 

each case. 

In Case 1 the onl}^ significant finding beside the breast enlargement was 



.1 pgust, 1047 


GYNECOMASTIA 


595 


the persistent oligospermia averaging 30,000,000 spermatozoa per cubic 
centimeter. The two plus cholesterol-cephalin flocculation te.st could not 
be explained. In the absence of any other marked deviation from normal 
in either ph 3 '.sical or laboratory' examinations, it was difficult to make a 
specific conclusion as to the etiology' of the gy'necomastia in this case. The 
soldier’s .sparse beard, admitted absence of libido and deficient .spermato- 
gene.sis indicated a pos-sible endocrine factor : although the 17-ketosteroids, 



Fig. 1. Case 1 before surgery. 
(Photo by U. S. Army Signal Corps.) 


and estrogen urinaiy excretion were within norm.al limits, the FSH excre- 
tion was con.siderably' elevated. 

We felt this case might be in an early .stage of the .sy'ndrome first de- 
scribed by' Klinefelter’s (20) group and later by' Heller and Nelson (lo). 
Another consideration was a delayed maturation of the patient from a 
prolonged puberal stage, in which case the breast enlargement would fall 
into the group of spontaneous gy'necomastia of puberty, which had failed 
to recede. A less satisfactoiy third cla.ssification would be to label the case 
as an idiopathic gy'necomastia. 

Case 2 was a eunuchoid type indi\'idual e%'idenced by' the di.sproportion 
of body length (29), 34j inches (crown to pubis), to the lower extremity- 
length, 38-]- inches (pubis to sole), the subcutaneous fat distribution and 
atrophic testes. He was cla-ssed as a functional prepubertal castrate by' us. 
The history of mumps may' have significance as regards the atrophic testes. 
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However, as mentioned in the case presentation he did not remember any 
involvement of his testes, had no history of trauma to his testes and no 
memory of his testes being larger than when examined by us. His markedly 
atrophic testicles along Avith the azoospermia, increased FSH excretion, 



Fig. 2. Case 2 before surgeiy. 
(Photo by U. S. Army Signal Corps.) 


decreased 17-ketosteroids excretion and normal estrogen excretion caused 
us to consider this case as belonging to the group of cases described by 
both Klinefelter et al. (20) and Heller and Nelson (15). 

SPECIAL LABORATORY PROCEDURE 

The urinary gonadotropins were determined in the manner described 
by Klinefelter, Albright and Griswold (19). This procedure involves the 
use of 21-day-old virgin female white mice weighing not more than 6-10 
grams when sacrificed — ^preferably less than 9 grams. The gonadotropins 
in the urine were extracted and concentrated by the non-dialysis method 
described by the above mentioned authors. A total quantity of 2.5 cubic 
centimeters was injected into each mouse in appropriate dilutions. A uter- 
ine weight of 7 milligrams or above after the uterus was blotted dry was 
the criterion for establishing a positive mouse test. However, primary 
changes in the ovaries and secondary changes of the uterine tubes were 
also examined for cAudence of gonadotropic action. To avoid possible error 
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in calculating the number of gonadotropic mouse units excreted in 24 hours, 
the entire 24-hour urine excretion was collected, mixed thoroughly and a 
90-minute ahquot used for the tests. An attempt was made to standardize 
the “blotting dry” of the uterus by placing the uterus between two pieces 
of filter paper and allowng a 100 gram weight to rest on the uterus for 60 
seconds. 

The test apparently is chiefly a test of the FSH (foUicle stimulating 
hormone) in the urine. The daily male excretion of FSH is not less than 6.6 
mouse units and not more than 96 mouse units per 24 hours (19). The 
results of tests in the cases presented in this paper and the controls are 
expressed in Table III. 


Table III. Goxadotropin'S 



Av. 

Wt.of 

Mice 

at 

Sacri- 

5ce 

1 (Gm.) 

Average Uterine Weight 
of mice (mg.) 

Uterine Tubes (engorgement 

1 and edema) 

Ovaries of Mice (Evidence of 
follicle maturation) 

Case 

No. 

i No 
urine 
inject 

For 

96 u. 
per 

24 hr. 

For ' 
144 u. 

per 

24 hr. 

For 
192 u. 

per 

24 hr. ' 

1 

Xo 

urine 

inject 

For 

1 96 u. 

1 per 

24 hr. 

For 

144 u. ■ 
per 1 
24 hr. ' 

For 
192 u. 

per j 
24 hr. ' 

So 

unne 

inject 

For 

96 u. 

1 per 

24 hr. ! 

For 
; 144 u. 
i per 

24 hr. 

For 
192 u- 

per 

24 hr. 

Con- 

trol 

■ 

8.S4 

5.76 



Xeg. 

-Vee. 



Xeg. 

N'eg. ! 

1 


1 


— ■ 

mSM 

8.8 



Xeg. 

Xeg. 

Nee. 

— 

N'eg. 

N'eg. ! 

N'eg. 

2 

m 

— 

mM 

6.0 


Hi 

Pos. 

Pos. 

N'eg. 

— 

Xeg. 

Xeg. 

Xeg- 


Xote: According to Klinefelter, Albright and Griswold (19), the upper limit of normal male FSH (Follicle Stimulat- 
ing Hormone) excretion is 96 units per 24 hours. 


It was noted that mice recemng no urine injections had uterine weights 
consistently above the uterine weights of those mice which received in- 
jections of urine from the indi\dduals who were apparentb^ normal endo- 
crinologicaUy. These concentrates were prepared bj' the nondialj'sis method 
(19), used for all our FSH tests. No mice used in the tests died from the 
urine injections. As in all biological tests, one or two mice are not a rehable 
index for any given reading. 

The urinary' estrogens were determined on 21-day-old female white mice 
using aqueous solutions made from the ether precipitates of ahquots of 
total 24-hour urine specimen. The uterine weight increase in the mice, as 
used b 5 ’ Scott and Vermeulen (25), was the criterion for e\idence of estro- 
genic action. Uterine weights above 7 milligrams were considered to be a 
positive mouse test. The uterine tubes were also examined for eridence of 
estrogenic action. These findings were compared to similar determinations 
made from aliquots of normal male 24-hour urine specimens. The results 
of these tests are expressed in Table lY. 

The 17-ketosteroids were determined on a portion of a 24-hour urine 
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Tablk IV. Estrogens 


Case 

No. 

Av. Wt. 
of Mice at 
Sacrifice 
(Gm.) 

Average Uterine "Weight 
of mice (mg.) 

Ovaries of Mice (Evidence of 
follicle maturation) 

For 

S II. 
per 

24 hr. 

For 

16 u. 
per 

24 hr. 

For 

64 u. 
per 

24 hr. 

For 

S u. 
per 

24 hr. 

For 

16 u. 
per 

24 hr. 

For 

16 u. 
per 

24 hr. 

For 

32 u. 
per 

24 hr. 

For 

64 u. 
per 

24 hr. 

Control 

6.6 

6.6 

5.1 

5.7 

5.9 

6.9 

Neg. 

Neg. 

Neg. 

1 

7.0 

11.6 

7.8 

5.4 

5.3 

Neg. 

Pos. 

Neg. 

Neg. 

2 

6.5 

— 

12.9 

6.6 

— 

— 

Neg. 

Neg. 

— 


specimen by the Pincus colorimetric assay* as described b}'- Cahen and 
Salter (5). The normal values for the 17-ketosteroids given for the method 
are 8 to 23 milhgram-equivalents of androsterone per 24 hours. The results 
are shown in Table V. 


Table V. 17-Ketosteroids 



Normal 

Case 

Case 


Values 

No. 1 

No. 2 

17-Ketosteroids excretion (mg. per 24 hr.) 

8-23 

12.6 

5.9 


The 17-Ketosteroids are expressed in terms of milligram-equivalents of androsterone. 


COMMENT 

The numerous theories put forth concerning the etiology of male breast 
enlargement are difficult to evaluate in view of the present comparatively 
limited knowledge of the endocrine functions occurring in the body. That 
trauma can be a factor in some cases must be admitted. The “lack of in- 
hibin” theory of Klinefelter et al. (20) is worth considering and not with- 
out basis. Heller and Nelson’s (15) proposal of an abnormal mammogenic 
17-ketosteroid being the cause of gynecomastia requires further experi- 
mental e^ndence. In our opinion the altered A;E ratio is a constant factor 
in the cases reviewed. The fact that the 17-ketosteroids urinary excretion 
was consistently low or sub-normal in most of the cases of Klinefelter et 
al. (20) and also those of Heller and Nelson (15) lends further eredulence 
to this conception. It is also to be noted that the spontaneous gyneco- 


* The androsterone for the 17-ketosteroid colorimetric assay was supplied through 
the courtesy of the Ciba Company, Summit, New JersejL 
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mastia of puberty is associated with a period of radical alteration of the 
production of androgens and estrogens in the bod^^ 

One of the most constant factors encountered by Klinefelter et al. and 
Heller and Nelson u’as the persistent elevation of gonadotropins. This in- 
crease is believed to be the result of the removal of the normal inhibiting 
influence of the testicular hormone, testosterone. The gonadotropins are 
also believed to increase at the time when the spontaneous gjmecomastia 
of puberty occurs. A possible mammary gland stimulating action of the 
gonadotropins in the presence of androgen ma3' be considered. 

A final observation on the phenomenon is that while functional pre- 
pubertal castrates develop gjmecomastia occasionallj^ complete surgical 
castrates apparentty do so rarety. The majority of patients with gjmeco- 
mastia e'V’identlj" show varjdng degrees of reduction of te.sticular function. 
Clinical observations (21, 23) tend to .substantiate the idea that a certain 
level of androgenic sub.stance must be present in the bodj' before gjmeco- 
mastia can develop. 


SU^SBIAHY 

Two cases of gjmecomastia were presented with laboratorj^ data, and the 
following points were discussed: (A) Incidence; (B) Etiological factors; (C) 
The endocrine disturbances possiblj^ responsible for the condition; (D) 
The pathologj^ and occasional similarity of the microscopic picture of gjme- 
comastia to that of chronic cj'stic mastitis in the female; (E) The neces.sitj’ 
for treatment of gjmecomastia because of the mechanical irritation and 
psj'chic embarrassment; (F) The hormonal therapj^ and surgical removal 
of the involved breast in gjmecomastia. 

CONCLUSION 

Gjmecomastia is the re.sult of a disturbed endocrine status usuallj* re- 
lated to an alteration of the normal androgen: estrogen ratio within the 
indi^^dual. In those patients where no cause for the phenomenon can be 
ascertained, our failure is probabty due to the inadequacj- or incomplete- 
ness of present methods of examination. If possible the primarj' cause 
should be treated ; when impossible, the present therapj’ of choice is .surgical 
removal of the enlarged gland. 
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ANNOUNCEMENT OF THE 1948 
MEETING OF THE ASSOCIA- 
TION FOR THE STUDY OF 
INTERNAL SECRETIONS 


The Thirtieth Annual Meeting of the Association for the Study of In- 
ternal Secretions will be held in the Palmer House, Chicago, Illinois, June 
18 and 19, 1948. 

The scientific sessions will be held in the Red Lacquer Room and regis- 
tration will be on the fourth floor just outside the Red Lacquer Room. The 
Annual Dinner will be held in the same room on Frida}'^, June 18th at 7 
p. M. and will be preceded by a cocktail party, the location of which will 
be announced later. The Council will meet at 2 p. m. Thursday, June 17th. 

All members of the Association who plan to attend the Thirtieth Meet- 
ing are urged to make their reservations at once with the Palmer House, 
stating the time of arrival and how long they plan to remain in Chicago. 
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AmnLouiiceiiieiit of Award 


AMERICAN ASSOCIATION FOR THE STUDY OF GOITER 
VAN METER PRIZE AWARD 

The American Association for the Study of Goiter again offers the Van 
Meter Prize Award of Three Hundred Dollars and two honorable mentions 
for the best essays submitted concerning original work on problems related 
to the thyroid gland. The Award mil be made at the annual meeting of 
the Association which will be held in Toronto, Canada, hlay 6th, 7th, 8th. 
1948 providing essays of sufficient merit are presented in competition. 

The competing essays may cover either clinical or research investiga- 
tions; should not exceed three thousand words in length; must be pre- 
sented in English ; and a typewritten double spaced copy sent to the cor- 
responding secretary. Dr. T. C. Davison; 207 Doctors Building, Atlanta 
3, Georgia not later than February’’ 1st, 1948. The committee, who will 
review the manuscripts, is composed of men well qualified to judge the 
merits of the competing essays. 

A place will be reserved on the program of the annual meeting for pres- 
entation of the Prize Award Essay by the author if it is possible for him to 
attend. The essay will be published in the annual Proceedings of the Asso- 
ciation. This mil not prevent its further publication, however, in anj' Jour- 
nal selected by the author. 

T. C. Davison, 
Corresponding Secretary 


OBITUARY 

Ernst Laqueur, 68, Professor of Phannacologj^ at the Uni- 
versity of Amsterdam, Holland, died on August 19, 1947, while 
vacationing in Switzerland. 

He was the discoverer of testosterone which name he coined. 
He also did fundamental work on the standardization of insulin 
and estrogens and belonged to the Committee of the League of 
Nations which established the International Standards of estrone 
and estradiol benzoate. He inaugurated the clinical use of andro- 
gens in prostatic hypertrophy and treated Cushing's syndrome 
successfully with massive doses of estradiol benzoate. 

In 1946 he was awarded the Berzelius Medal by the Swedish 
Medical Society. 

Doctor Laqueur founded the Acta Brevia Neerlandica and 
was one of the originators of the Excerpta Medica, the publica- 
tion of which is just starting. 
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ADRENALS 

Thelander, H. E. Congenital adrenal-cortical insufficiencj’- associated 
with macrogenitosomia. J. PediaL 29:213 (1946). 

The author reports the interim storj'^ and final study of a case of congenital adrenal- 
cortical insufficiencj'- associated with macrogenitosomia which he had reported previously 
{J. Pediat. 18: 779 (1941)*). This boj’’ was studied for six j’^ears to the time of his death with 
measles. The complete case history and findings at post-mortem examination are given. 
A table is provided of weights and measurements taken at about yearlj’- intervals. It was 
estimated that, if the boy had lived, his ultimate heiglit would have been about 5 feet, 
in other words below average. His teething corresponded with his chronologic but not 
with his physiologic age. The facial contour, voice, appearance, and distribution of bodj’’ 
hair were that of an adolescent; the testicles were small and undeveloped. Mentally and 
emotionally the child did very well. At various times the patient received whole adreno- 
cortical extract, adrenocorticotropic hormone, and particularly desoxycorticosterone 
acetate. This latter medication was administered sub-lingually in a dosage of | mg. 
(2 drops) four times a day. This dose was subsequentlj' increased to five times dail}'-, and 
finally to 4 drops five or six times a da 3 ^ When the dosage was reduced, he was restless 
and irritable, had a poor appetite, and drank excessive amounts of water; however, he 
had no craving for salt. The presence of androgenic hormones was best illustrated in the 
growth of the child who was husky and energetic. At post-mortem he was found to have 
bilateral adreno-cortical hyperplasia which was extreme, and he had aberrant adreno- 
cortical rests in both testes. He also had a persistent thymus, but aside from this the 
organs were normal. In spite of the extreme rapidity of his growth, the striated muscle of 
the body and the muscles of the heart were normal, and the bony structure, teeth and 
organs were well formed. There is no evidence of lack of mineralization or avitaminosis. 
There was a family history of disease involving the adrenal cortex, since a sibling who 
died with somewhat similar symptoms, probably had hypospadias and was presumably 
a female pseudohermaphrodite. — E.C.R., Jr. 

TESTES 

Delory G. E. Seminal fluid acid phosphatase .in sterility. Brit. M. J. 1: 
566 (1947). 

Samples of seminal fluid from 36 men being investigated for sterility were examined 
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for acid phosphatase, pH, morphology, motility, and abundance of spermatozoa. Ko 
correlation ^vas found between the enzjTne concentration and either the number of sper- 
matozoa or their motility. There was no e\'idence that the acid phosphatase is consist- 
ently low in male sterility. — L.T.S. 

MacLeod, J. aisd R. S. Hotchkiss. Semen analysis in 1,500 cases of 
sterile marriages. Am. J. Obsi. and Gynec. 52 (1); 34r-41 (1946). 

Deficiencies either in spermatozoa count, motility or morphology, were found in about 
50 per cent of 1,500 patients who had semen analysis because of presumed sterility. The 
authors found that as the spermatozoa count fell below 60 million per cubic centimeter 
other defects, such as motility and abnormal morphologj', became more apparent, until 
in the very low count range all three deficiencies together are likely to be found. It is sug- 
gested that the 60 million per cubic centimeter spermatozoa count level is a reasonably 
dividing line between good and impaired fertility. — C.D.D. 

OVARIES 

Atre, j. E. an'd W. R. Foote Granulosa-cell tumor with pregnancy fol- 
lowing removal. Am. J. Obst. and Gynec. 51 (2) ; 260-264 (1946). 

The authors report a granulosa-cell tumor of the ovary in a 35-year old woman who 
had had amenorrhea for four years prior to operation. Ivlenstruation returned promptly 
following operation. Fertilization occurred, and the resulting pregnancy carried on nor- 
mally to maturity. — C.D.D. 

Bianco, J. J. and G. 0. Favorite. Granulosa-cell tumor of the ovarj’. 
Am. J. Obsl. and Gynec. 52 (4): 677-680 (1946). 

A case report is presented of a granulosa cell tumor occurring in a 55-year old woman. 
—C.D.D. 

Chesdey, j. C., S. a. CosGRotTG AND J. Preece. Hydatidiform mole, with 
special reference to recurrence and associated eclampsia. Am. J. Ohsi. 
and Gynec. 52 (3) : 311-320 (1946). 

The authors found 40 instances of recurrent hydatidiform moles and only' 5 of these 
women had normal pregnancies occurring between moles. Thirty-five instances of prob- 
able or alleged eclampsia in conjunction with hydatidiform mole were encountered. In 
over 75,000 deliveries, 57 hydatidiform motes were found, an incidence of one in 1,321 
deliveries. Three of these moles were followed by chorionepithelioma. — C.D.D. 

Curtis, A. H. The origin of adrenal-like tumor of the ovaiY'. Am. J. Obsl. 
and Gynec. 52 (1); 115-122 (1946). 

A case report is presented of an adrenal-like tumor of the ovary in a 23 year old girl. 
This is the sixteenth such case to be reported in the literature. The author demonstrates 
in photomicrographs a gradual transition from a polygonal adrenal type of cell to a 
stroma composed of spindle-shaped cells. The author believes that study of this tumor 
makes it apparent that adrenal-like tumors of the ovary arise by metaplasia of stroma 
cells or other indifferent cells, rather than from embryologically misplaced tissue in the 
ovary. — C.D.D. 
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Curtis, A. H. Another case of arrhenoblastoma. Am. J. Obst. and Gynec. 
52 (1): 128-131 (1946). 

The patient was a 52, year old woman who had had signs and symptoms of masculini- 
zation for six montlis prior to surgeiy. No liormonal assaj's are reported. Postoperatively 
the voice modulated, the hypertrichosis largely disappeared and the clitoris returned to 
normal size. The length of the followup period is not stated. — C.D.D. 

Farber, E. P. The induction of labor with methergine : preliminary report. 
Am. J. Obst and Gynec. 51 (6); 859-865 (1946). 

A new synthetic ergot preparation was employed in the medical induction of 43 con- 
secutive patients, and satisfactory results were obtained in 39 instances. The reported 
dosage was 0.5 cubic centimeter given orally in about an ounce of water and then 1 cubic 
centimeter every 30 minutes for 4 doses. There were no untoward effects noted on mother 
or fetus. — C.D.D. 

Farris, E. J. A test for determining the time of ovulation and conception 
in women. Am. J. Obst. and Gynec. 52 (1): 14-27 (1946). 

Observations were made on 100 women, 12 unmarried and SS married. Two cubic 
centimeters of a voided morning specimen of urine was injected subcutaneously into 2 
immature Wistar rats ranging between 22 and 25 days of age, and weighing between 30 
and 50 grams. The animals were sacrificed in 2 hours and the degree of redness of the 
ovaries was compared with the colors of the Munsell color chart. The normal positive 
reaction consists of a definite deepening of the ovary of the rat for 3 or 4 consecutive da 5 ’’s 
near the middle of the menstrual cycle. The abnormal reactions include no color, one or 
two days only of color, or a split reaction — one or two days of color separated by no 
color for one, two or more days. Urine assays showed gonadotropin present when the 
hyperemic reaction was positive. The author believes that, on the basis of artificial in- 
semination studies, conception is most apt to occur on the third or fourth day of a normal 
reaction. — C.D.D. 

Foote, E. C. and C. E. Seegar Jones. An evaluation of the Hogben preg- 
nancy test. Am. J. Obst. and Gynec. 51 (5) : 672-677 (1946). 

An analysis of 157 Hogben pregnancy tests is reported in the following conditions; 
60 intrauterine pregnancies, 1 1 abortions, 2 ectopic pregnancies, 1 abdominal pregnancy 
and 68 nonpregnant patients with miscellaneous diagnoses. No false positive tests were 
obtained. The test is apparently not accurate before the fortieth day of gestation. Tlie 
authors have a 95 per cent accuracy with this test and believe it compares favorably with 
the Friedman test in accuracy. — C.D.D. 

Goldstine, M. T. Arrhenoblastoma of the ovary: report of two cases. 
Am. J. Obst. and Gynec. 52 (1): 123-127 (1946). 

The author presents brief case reports of two young patients, 25 and 20 years of age, 
in whom signs and sjouptoms of masculinization led to the surgical removal of arrheno- 
blastomas. Both had uneventful recoveries. Both had return of normal ovarian function. 
One delivered a full term normal infant 19 months after surgery and the other was at the 
time of this report in her thirtj^-second week of a normal pregnancy 14 months following 
surgery. — C.D.D. 
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Hamblen, E. C. Some contributions of endocrinologj" to obstetrics and 
gynecologjL Am. J. Obst. and Gynec. 51 (6); 796-803 (1946). 

A few of the significant endocrine contributions to obstetric and g3Tiecologic thought 
and practice have been sun-e3'ed. It is not too much to hope that the next fift3' 3'ears ma3' 
bring man3' further endocrine solutions to ph3'siologie; diagnostic and therapeutic prob- 
lems of our specialt3'. It ma3- well be that the ultimate solution of eclamptogenic toxemia 
and genital carcinoma ma3' be effected through the medium of an expanding knowledge 
of the endocrine S3'stem (Author’s Summar3'). — C.D.D. 


Harding, F. E. The oral use of hexestrol for estrogen deficiency. Am. J. 
Obst. and Gynec. 51 (5) : 660-665 (1946). 

!Ninet3' patients were treated with oral hexestrol in average dail3' doses of 1 to 2 milli- 
grams. Thirt3'-two of these were in the climacteric group, but 16 were still menstruating, 
.3 regularb'. Twent3'-five had artificial menopause, but 6 of these had onb' subtotal 
h3'sterectomies. The remaining 33 patients had other conditions with a suspected ovarian 
deficienc3’. The author reports that all 90 patients were treated with he.xestrol with sat- 
isfactor3' results. A low incidence of toxic reactions (3 to 6 per cent) is reported. It is re- 
ported that there were less undesirable effects upon uterine bleeding with hexestrol than 
with conjugated estrogens-equine, dieth3'lstilbestrol propionate and ethin3'l estradiol. — 
C.D.D. 

Hauck, H. M. Plasma levels and urinarj’^ excretion of ascorbic acid in 
■women during the menstrual cycle. .7. Nntriiion, S3 (5); 511-515 (1947). 

The author studied the plasma levels and urinary' excretion of ascorbic acid relative 
to the menstrual C3'cle. The subjects were 10 women who were maintained on constant 
amounts of ascorbic acid for periods of 4-6 weeks. No unusual variations in the plasma 
levels or excretion of the vitamin were found when mid-C3'cle values were compared with 
those obtained on the first da3' of menses. — H. 5 .G. 

Jones, G. S. and H. S. Ea’erett. Arrhenoblastoma of the ovarj’^, ■with a 
report of two cases. Am. J. Obst. & Gynec. 53 (4); 614-622 (1946). 

The authors report 2 patients with a pathological diagnosis of arrhenoblastoma. One 
had no bleeding for 8 months, but little else except considerable hirsutism to suggest 
masculinization. The other had definite masculinization including hoarseness and en- 
largement of the clitoris. In the latter patient, preoperativeh' the urinar3' 17-ketosteroids 
were 56 and 36 milligrams per 24 hours on two separate occasions, and 12 da3’s postopera- 
tiveb' the level had fallen to 11 milligrams per 24 hours. No pregnanediol was present in 
the urine..This tumor was composed almost entireh' of interstitial cell elements with onb' 
occasional tubular formation. — C.D.D. 

Lubin, S. The routine use of stilbesterol for engorgement and lactation in 
nonnursing mothers. Am. J. Obst. and Gynec. 51 (2): 225-229 (1946). 

One hundred postpartum patients who did not nurse their babies were studied as 
follows: One-half the group served as controls. The other half were given oral dieth3'l- 
stilbesterol, 10 milligrams, three times daiK' for two da3"s, followed b3' 5 milligrams three 
times daib" until the patient was discharged from the hospital. This regime was started 
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■within the first 24 hours after delivery, and patients were observed for pain, engorgement, 
milk, fever and erythema of the breast. Pain was absent in 58 per cent of the control 
group and 88 per cent of the treated group. Milk secretion was affected as follows: con- 
trol group — leakage, 76 per cent and expressed milk, 24 per cent; diethjdstilbesterol 
group — leakage, 34 per cent and expressed milk, 56 i)er cent. The author points out that 
50 per cent of the treated group developed full, painful breasts at some time within two 
weeks after leaving the hospital. He concludes that while the oral administration of 
diethjdstilbesterol will prevent or postpone engorgement of the breast and its attendant 
pain, the advisability of its routine use in nonnursing mothers is questionable. — C.D.D. 

Lyon, R. Pregnanediol excretion at the onset of labor Am. J. Ohst. and 
Gynec. 51 (3): 403^10, (1946). 

The author studied sodium pregnanediol glycuronidate levels in the late antepartum 
and postpartum periods of premature, normal and postmature deliveries. The titrimetric 
method of Allen and Viergiver, with a modification of extraction technique suggested 
by Woolf, Viergiver and Allen, was employed. The composite of 68 assays, in patients 
who delivered spontaneouslj'’, showed the following levels: 5 days antepartum, 30 mg; 
2 days, 19.5; 1 dajq 14.8; the day of delivery 12.5; first da)' postpartum, S.S and second 
daj'^ 4.6 mg. of sodium pregnanediol glycuronidate per 24 hours. There were no marked 
differences in values whether the delivery occurred prematurel}’-, normally, postmaturely 
or bj’’ cesarean section. The author believes his data implies that the concentration of 
progesterone available at the onset of labor is insufficient to maintain and continue 
pregnancy. — C.D.D. 

McCormack, G. A comparison of the color chemical test with the Fried- 
man modification of the Aschheim-Zondek test. Am. J. Ohst. and Gynec. 
51 (5): 722-725 (1946). 

The chemical color reaction test for pregnanediol was done simultaneously with the 
Friedman test on 304 patients. Of this number, 262 were in agreement. Negative chemical 
tests and positive Friedman tests were obtained on 38 patients diagnosed as threatened 
abortion. Two instances of hj’-datid mole were tested. In both instances, the chemical 
tests were negative and the Friedman positive. Corpus luteum cysts were apparently 
encountered twice with the anticipated results in assa}" being obtained. The author be- 
lieves the two tests have an equivalent degree of accurac}' and points out that their com- 
bined use can be helpful in establishing certain diagnoses. — C.D.D. 

Mendel E. B, Chiari-Frommel Syndrome: a historical review with case 
report. Am. J. Ohst. and Gynec. 51 (6): 889-892 (1946). 

A case report is presented. One and one-half years after the birth of the bab}’-, uterine 
bleeding returned more or less regularly, but intermittent secretion of wateiy fluid from 
breasts continued for 2 years. No further pregnancies occurred but a secretoiy endome- 
trium was found on one occasion. — C.D.D. 

Morrow, A. G. and R. S. Benua. An evaluation of the Guterman preg- 
nancy test. Am. J. Ohst. & Gynec. 51 (5): 685-691 (1946). 

The authors modified Guterman’s original technique by substituting 1 cubic centi- 
meter of 20 per cent solution of sodium in 95 per cent ethanol for 10 cubic centimeters of 
2 per cent sodium hydroxide in absolute methanol, and by substituting Number 42 
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Whatman filter paper instead of a fritted glass filter. With this altered technique, several 
falsely positive results were obtained during the luteal phase of the menstrual cycle. 

The authors point out that the test is not reliable in the presence of functioning corpus 
luteum tumors and probablj’’ also in association ■with an arrhenoblastoma. — C.D.D. 

Rakoff, a. E. Studies on high dosage progesterone therapy of amenorrhea. 
Am. J. Obst. and Gynec. 51 (4) ; 480^90 (1946). 

The author studied 51 patients, 7 of whom had primary amenorrhea and 44 had 
secondarj' amenorrhea. The duration of the latter varied from 2 to 13 years in 19, 1 to 2 
years in 5, 6 months to one year in 14 and less than 6 months in 6 patients. Initial therapy 
generally consisted of intramuscular injection of 20 milligrams of progesterone on each of 
three consecutive daj’s. If no bleeding occurred, priming ■with small amounts of oral 
estrogens was employed and the series of progesterone injections repeated. None of those 
with primary amenorrhea had bleeding after progesterone alone. Induced bleeding oc- 
curred in 5 who were primed ndth estrogens and then were given the progesterone. 
Sixty-six per cent of those with secondary amenorrhea responded to progesterone alone. 
The remainder had bleeding following the dual therapy. The most interesting part of 
the report concerns 2 of the patients with primary amenorrhea. These were of short 
stature, had sexual infantilism and high gonadotropins. More and more instances of this 
sjmdrome are being recognized. — C.D.D. 

Rossman, I., AND G. W. Baktedmez. Delayed o\Tilation., a significant 
factor in the variability of the menstrual cycle. Am. J. Obst. and Gynec. 
52 (1); 28-33 (1946). 

A review is presented of the variability in the length of the pre- and posto^•ulatory 
phases of the menstrual cycle in the macaque. The author reports o\'ulation on the 21st 
to the 23d, 29th, 29th to the 30th, 30th and 36th days after the onset of normal menstrual 
periods in a colony of healthy mature macaques. Delayed ovulation in these instances 
was due to a postmenstrual period of ovarian inacti\'ity. The author believes such de- 
layed ovulation may be relativeb’ frequent in occurrence. — C.D.D. 

Rutherford, R. N. Preconceptional progestin therapy in habitual abor- 
tion. Am. J. Obst. and Gynec. 51 (.5) ; 652-659 (1946). 

A series of 63 patients, each of whom had had 3 or more successive abortions, were 
treated with 5 milligrams of progesterone intramuscularly every other day from the 
eighteenth day until the menstrual flow supervened. If the period was missed, the in- 
jections were continued as before until the beginning of the fourth month and then every 
third day until fetal motion was felt. 

Of the 54 patients who had had 3 successive abortions, 31 delivered viable infants and 
2S survived, a corrected percentage of 51.8. Of those who aborted, there were proved 
pathologic ova in 69.1 per cent. Of the 9 patients who had had 4 successive abortions, 4 
carried pregnancies to viability and successful termination. Three of the 5 abortions were 
associated vith pathologic ova. — C.D.D. 

Smith, 0. W., G. V. S. Smith .and D. Hurwitz. Increased excretion of 
pregnanediol in pregnancy from diethylstilbesterol with special reference 
to the prevention of late pregnancy accidents. Am. J. Obst. and Gynec. 
51 (3); 411^15 (1946). 
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A brief resume is presented of the hypothesis that the premature deficiency in the 
production of estrogen and progesterone characteristic of accidents of late pregnancy 
might be prevented by the oral administration of diethylstilbesterol. A diabetic woman 
with a poor ol)stetrical history was treated with diethylstilbesterol continuously, except 
for two short intervals, from the sixteenth through the thirty-fifth week, and weekly 
urinary pregnanediol levels were studied. The levels of pregnanediol fell precipitously 
whenever the treatment was interrupted and the ])regnancy Avent to term uneventfully. 

The authors propose a trial of oral diethylstilbesterol as a preventive measure in 
patients with a histor}’' of repeated accidents of pregnancy which may be referable to 
progesterone deficiencj'-, namely, abortion, premature delivery, pre-eclampsia, eclampsia, 
or intrauterine death. — C.D.D. 

ViERGiVER, E. AND W. T. PoMMERENKE. Cyclic Variations in the "vdscosity 
of cervical mucus and its correlation with amount of secretion and basal 
temperatures. A?fi. J. Obst. and Gynec. 51 (2): 192-200 (1946). 

Daily observations of basal body temperature and the viscosity of the cervical mucus 
were made on four normal young women. One was followed through two cycles and the 
others through four. The term viscosity is defined as the time in seconds required to 
draw a column of mucus through the capillarj’^ tube a given distance at a given pressure, 
as measured bj’" a mercury manometer. In tAVO of these. cycles, the correlation between 
viscosity and penetrability was also studied. The method of Lamar, Shettles and Delfs 
Avas used in determining the penetrability. The rate of migration of the spermatozoa 
through a capillary tube filled AA'ith cerAucal mucus was estimated by means of a micro- 
scope, stop Avatch and calibrated mechanical stage. These studies appear to indicate that 
in normal subjects the ovulatory process is characterized by a period of increase in secre- 
tion and a decrease in the viscosity of the cervical mucus, along with a shift in the basal 
temperature . — C.D.D. 

WiNSON, S. G. An analysis of 257 cases of sterility. Am. J. Obst. & Gijrfc. 
5^ (4): 631-634 (1946). 

Of 257 patients studied, 53 had secondary sterility, and 204 primary sterility. A 
cervical factor Avas found in 38 per cent and following local treatment 75 per cent of these 
conceived. Ninety patients had partial and 50 total tubal occlusion. This was relieved 
and conception folloAved in 48 and 44 per cent of the patients respectivety. Endocrine 
menstrual disturbances Avere found in 134 patients. A surprisingly large number of these, 
82 or 31.9 per cent of the entire group, had anovulatory menstruation and 50 percent of 
these patients conceived. After proper treatment conception took place in 50 per cent of 
the 257 cases studied. There were 7 abortions and 1 ectopic pregnancy after treatment 
Avith equine gonadotropin or chorionic gonadotropin plus “pituitary synergist.” The 
male factor Avas considered responsible in 40 per cent. — C.D.D. 

WiNTHER, N. Menorrheal problems in college women. Am. J. Obst. & 
Gynec. 62 (5); 803-809 (1946). 

In a 10 year study, 5,210 Avomen Avere seen in the gynecological department of the 
University of Minnesota Student Health Service because of pain, vaginal discharge and 
irregular uterine bleeding. Thirty-two per cent of these presented themselves because of 
irregular bleeding. A brief resume of A'^arious types of treatment for menstrual irregu- 
larities is giA^en. — C.D.D. 
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THE FACTOR' OF PREVIOUS TREATMENT IN 
EXPERIMENTAL MENSTRUATION" 

DORIS H. PHELPS 

From the Deparlmenl of Obstetrics & Gynecology', Vanderbilt University 
School of Medicine, Nashville, Tennessee 

AN EXPERIMENTAL study of the disorders of menstruation has been 
jCx. in progress in our laboratory since 1929. The approach has been along 
two lines; 1) study of the changes in endometrial histologj' associated with 
abnormal uterine bleeding and 2) experimental production of abnormal 
menstruation in monkeys and direct obseiwation of the associated vascular 
phenomena. Among other things, the study has demonstrated that men- 
strual disorders result from lesions in anj”- of the endocrine glands or from 
constitutional disease secondarily affecting the endocrine system. The pri- 
mary lesion operates through the ovaries to produce the menstrual sj’mp- 
tom. The degree of ovarian involvement is indicated bj’’ the endometrial 
histology. There is no constant correlation between the tj^e of menstrual 
abnormality and the severity of the ovarian dysfunction as indicated by the 
endometrium (Burch and collaborators, 1937; 1942 (1, 2)). 

The study of endometrial vascular phenomena was undertaken in the 
hope of clarifpng the question of the relationship of the bleeding abnor- 
malities to ovarian failure. This report is one of a series dealing with various 
aspects of the study. 
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TYPES OF EXPERIMENTS 


I. BLEEDING 



Fig. 1. Types of experimental treatment employed in the present study . Each bar rep 
resents one type of treatment. The width of the bar indicates the relative magunu e 
of the daily dose. The narrow bars indicate dosages nnthin the ‘threshold’ range (Ziic 'cr 
man, 1937), the wide bars, dosages above this range. Relative duration of treatnicn ■, 
latent period and uterine bleeding is indicated horizontally. The bars have no spen .c 
quantitative significance. The division of bars representing bleeding into black and line 
portions is intended to indicate that bleeding produced by the respective types of trea - 
ment was sometimes of normal duration, sometimes prolonged. 

In a pre^dous report (Phelps, 1946a (5)) evidence was presented which 
indicates that uterine bleeding is not controlled bj* any one hormonal in- 
fluence but by a combination of influences. The factors which may affec ■ 
any given episode of bleeding can be classified in three categories: 1) the 
current hormonal stimulus, i.e., the course of stimulation that produces the 
bleeding, 2) conditions existing prior to appheation of the current stimulus 
and 3) the stimulus acting subsequent to the onset of flow. 

The factors comprising the first category, the current hormonal stimnhis, 
were discussed in the pre^^ous report (Phelps, 1946a (5)). The present 
report deals with conditions existing prior to application of the current 
stimulus, the purpose being to present emdence concerning the nature of 
endocrine factors comprising this category and the mechanism through 
which their influence upon uterine bleeding is exerted. 
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The method employed in the study has been described elsewhere (Phelps, 
1946 b (6)). Briefly, it consisted of inducing menstruation in ovariecto- 
mized rhesus monkeys by. injecting ovarian hormones, recording the 
amount and duration of the uterine bleeding produced and observing the 
associated vascular phenomena by means of intraocular endometrial trans- 
plants (Markee, 1940 (4)). One hundi-ed seven episodes of uterine bleeding 
were produced in nine monkeys. Hormone dosages emploj^ed and duration 
of treatment varied (cf. table 5). Duration of the inten'al between courses 
of treatment varied from 23 to 245 daj^s. 

The manner of administering the hormones is indicated in Fig. 1. Data 
obtained in 52 experiments in which bleeding was precipitated bj' cessation 
of treatment (tj^pe I, Fig. 1) formed the basis for the present report. In 
these experiments, no treatment was administered subsequent to the onset 
of flow. 


Table 1. Experiments of Type I 
No treatment subsequent to onset of flow 


Daily Do.se 

Days 

Injected 

No. of 
Experiments 

Duration 
of Bleed- 
ing, Days 

Estrogen, 

I. r. 

Progesterone, 

mg. 

500 

1 or 2 

28 

22 

4-50 

1250 

1 

28-39 

6 

3-18 

1250 

1 

4 

42-44 

7 

6-18 

500 


27-32 

5 

7-12 

1250 


28-76 

13 

7-18 


As reported preriously (Phelps, 1946b (6)), the cyclic changes in the 
endometrial vascular bed (Daron, 1936 (3)) were produced in ovariecto- 
mized monke3’S bj’’ injecting ovarian hormones in the manner illustrated in 
Fig. 1 — the changes characteristic of the ovulatorj' CY'cle when both estro- 
gen and progesterone were injected, tho.se characteristic of the ano%’ulator 3 ' 
cj’cle when onlj' estrogen was injected. As obseiwed in intraocular endo- 
metrial transplants, the estrogen phase of the experimental C 3 -cle produced 
bj' the administration of both hormones was characterized bj' progressive 
growth of arteries and capillarj' bed, the progesterone phase b^' marked 
arterial development, with increased coiling and tortuosity", formation of 
anastomoses and a sudden spurt of growth that brought the arteries to the 
endometrial surface at the stage of the experiment corresponding to the 
time of nidation, '\^'hen only estrogen was administered, arterial growth 
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continued throughout the cycle but the marked vascular development and 
approximation of arteries and surface characteristic of the response to 
estrogen-progesterone did not occur. 

The pattern of the vascular responses to estrogen-progesterone and estro- 
gen, respective!}'', was constant. Certain quantitative aspects varied, e.g., 
extent of vascular growth, tortuosity of arteries, number of arteries ac- 
tivated and duration of bleeding. The variations in the duration of bleed- 
ing were noted not onl}'^ in groups of experiments in which the hormone 

DURATION OF UTERINE BLEEDING 


dosage: 500 lU ESTROGEN DAILY, 28 DAYS; 

I OR 2 MGM PROGESTERONE DAILY, DAYS '15 -28. 
DURATION OF BLEEDING: 4 TO 50 DAYS. 



EACH BAR REPRESENTS RESULTS OF ONE EXPERIMENT, DURATION OF UTERINE BLEEDING 
IN DAYS 


Fig. 2. Duration of the 22 episodes of uterine bleeding under discussion herein, 
without reference to treatment administered in previous experiments. 

dosages employed were different but also in groups of experiments in which 
the dosages employed were the same (Table 1). 

For example, a dosage of 500 international units (0.0166 mg.) of estrogen 
daily for 28 days, 1 or 2 mg. progesterone daily days 15-28 was administered 
in 22 experiments. The 22 episodes of uterine bleeding produced varied in 
duration from 4 to 50 days (Fig. 2.). No significant difference in the results 
obtained with 1 and 2 mg. of progesterone was apparent. The varia- 
tions in the duration of bleeding could be correlated roughly with variations 
in the preexisting vascular structure and with variations in experimental 
treatment to which the animals had been subjected prior to administration 
of the dosage in question. By preexisting vascular structure is meant the 
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specific architecture of the vascular bed of the intraocular endometrial 
transplants at the beginning of any given course of injections. 

An analysis of the 22 episodes of bleeding referred to above in relation to 
representative variables of the two t 3 T)es described is sufficient for present 
purposes. Analysis of the results obtained with each of the dosages em- 
ployed in the study revealed correlations of similar import. 

Results obtained in monkey #5 (Table 2) illustrate the relationships ob- 
served between the duration of bleeding and the preexisting vascular 
structure. 


Table 2. Results Obtained in Monkey #5; All Experiments Type I 


Experiment 

Daily Dose 

Duration of 
Injection 
Period, 

Daj-s 

Duration of 

Uterine 

Bleeding, 

Days* 

Estrogen, 

I. u. 

Proges- 
terone, mg. 

1 

1250 



41 

8 

2 

500 

2 

28 

22 

3 

1250 

1 

4 

43 

7 

4 

500 

2 

28 

41 

0 

500 

2 

28 

29 

6 

500 

— 

28 

S 

7 

500 

— 

28 

12 

8 

500 

— 

28 

7 

9 

500 

2 

28 

12 

10 

1250 



28 

S 

11 

500 

2 

28 

5 

12 

1250 

1 

4 

42 

9 

13 

500 

2 

28 

19 


* Results obtained -vrith the dosage discussed in the text are shown in the outer 
column 


At the end of experiment 1, the endometrial transplant in the left eye 
of this monkey was a thin, flat sheet of tissue hardh' distinguishable from 
the iris. A few scattered vessels could be seen in it. It was attached to the 
iris near the pupil border in the 12 o’clock position and from this point 
extended upward toward the one o’clock position at the scleral margin. 

Comparatively little growth took place in experiment 2. At the end of 
this experiment, the transplant still appeared as a thin, flat sheet of tissue 
with few vessels. However, it was a little larger in area than at the be- 
ginning of this experiment and extended downward across the upper part 
of the pupil. 

Remarkable growth of the endometrial ti.ssue and vascular bed took 
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place during experiment 3. At the height of its development in this experi- 
ment, the transplant covered about one-fourth of the iius. Two large ar- 
teries showed considerable growth during the estrogen phase and continued 
vascular development during the progesterone phase resulted in the pro- 
duction of an extensive supei’ficial vascular network. Very little tissue was 
lost during the bleeding phase of the experiment. At the end of the bleeding 
phase, the transplant appeared as a fairly large and verj'^ well vascularized 
bulbous protrusion. From the under side of the bulbous portion, a thin, 
flat film extended downward covering most of the pupil. Thus the size of 
the transplant and the extent of its vascular bed were much greater at the 
beginning of experiment 4 than at the beginning of experiment 2. The 
duration of bleeding in experiment 4 Avas 41 days, as compared with 22 days 
in experiment 2. 

The volume of the transplant at the end of experiment 4 was about the 
same as at the beginning of this experiment. At the end of experiment 5, 
the transplant was slightly smaller. It still had a well-developed vascular 
bed. However, the superficial network was somewhat less extensive and 
the pattern was different, as compared with conditions at the beginning 
of this experiment. In one circumscribed area, tissue formed as a result 
of the growth in experiment 3 became cystic in experiment 4 and was 
desquamated in experiment 5. 

During experiments 6, 7 and 8, in Avhich only estrogen was given, the 
superficial portion of the extensive vascular bed built up in experiment 3 
and maintained in experiments 4 and 5 was destro 3 '’ed, partly as a result 
of desquamation during the bleeding phases of these experiments and 
partly as a result of reversion of some of the arterial branches to a state 
of relative inactivity. The duration of the bleeding in experiment 9 was 
only 12 days. 

During experiment 6, arterial twigs giw out from the margin of the iris 
below the bulbous portion of the transplant into the film covering the 
pupil. These new branches underwent some development during experi- 
ments 7 and 8 but at the end of each of these three experiments they be- 
came ischemic and, with the exception of a few tiny twigs, did not again 
become functional until the next course of treatment was started. During 
experiments 9 and 1 1 these branches underwent considerable deA^elopment 
and bleeding took place from them. 

Growth of the endometrial tissue and vascular bed during experiment 
12 was greater than during experiment 10 but not as extensive as in experi- 
ment 3. The bleeding in experiment 13 was 19 days, as compared with 5 
days in experiment 11 and 41 days in experiment 4. 

The history of this monkey (#5) indicates that a single course of treat- 
ment with ovarian hormones may produce permanent as well as transitory 
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changes in the structure of the endometrial vascular bed. By transitor 3 ^ 
is meant changes that are lost during the period of regression and bleeding 
that follows cessation of treatment. permanent is meant changes that 
are not lost during the period of regression. The permanent changes may 
represent an increase in the total extent of the vascular bed or they may 
represent a decrease. Extensive portions of the vascular bed built up in 
one cycle may be destroyed in subsequent cycles. The preexisting vascu- 


Table 3. Duration of Uterine Bleeding in Relation to Treatment 
Administered in Preceding Experiment 


Alonkey 

Preceding Experiment 

Current Experiment* 

Daily 

Dose 

Duration of 
Injection 
Period, 

Days 

Number 

Duration of 
Uterine 
Bleeding, 
Days 

Estrogen, 

I Tj. 

Progesterone, 

mg. 

1 

1230 



76 

5 

6 


1250 

— 

50 

12 

5 


300 

— 

32 

7 

19 


500 

1 

28 

8 

23 

2 

1250 



43 

2 

23 



1 

50 

4 

50 



2 

28 

5 

24 



2 

28 

6 

24 

5 

1250 



41 

2 

22 


1250 

— 

28 

11 

5 


500 

— 

28 

9 

12 


1250 

I 

4 

43 

4 

41 


12.50 

2 

4 

42 

13 

19 


500 

2 

28 

5 

29 


* Dosage; .500 i.U. estrogen daily, 28 days, 1 or 2 n'g. progesterone daily, days 1.5-2S 


lar structure maj' exert a profound influence upon the duration of any 
single epsiode of bleeding. 

Comparison of the duration of bleeding in e.xperiments 2 and 4 and 1 1 
and 13 indicates that the stimulus acting in the preceding cycle has an 
important influence upon the duration of the bleeding in the current cycle. 
Comparison of the results of experiments 1—4 with those of experiments 
10-13 indicates that the stimulus acting during the immediately preceding 
cycle is not the only factor in the previous historr' that influences the 
current bleeding. An influence of several preAnous cycles of stimulation 
may be cAudent. 
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DURATION OF UTERINE BLEEDING IN RELATION TO HORMONES 
ADMINISTERED IN PRECEDING EXPERIMENT 




HORMONES ADMINISTERED IN PRECEDING EXPERIMENT: 
A ESTROGEN B ESTROGEN-PROGESTERONE 


Fig. 3. Duration of uterine bleeding in relation to hormones administered in the pre- 
ceding experiment. TJie bars represent the 22 episodes of bleeding under discussion 
herein. Each bar indicates the duration of one episode in days. A. Estrogen administered 
in preceding experiment, duration of ‘current’ bleeding 4-23 doj^s. B. Estrogen-proges- 
terone administered in preceding experiment, duration of ‘current’ bleeding 10-50 da 3 '’s. 


Table 4. Duration of Uterine Bleeding in Current Experiment in 
Relation to Hormones Administered in Preceding Experiment 


Preceding Experiment 

Current Experiment 

Honr.ones Administered 

Duration of 
Injection 
Period, Daj'^s 

No. of 
Experi- 
ments 

Duration of Uterine 
Bleeding, Days 
Range Average 

Estrogen 

27-32 

4 

5-20 

14.0 

Estrogen-Progesterone 

28 

6 

10-29 

22.1 

Estrogen 

41-43 

3 

15-23 

20.0 

Estrogen-Progesterone 

42-46 

4 

14-41 

22.5 

Estrogen 

50-76 

3 

4-6 

5.0 

Estrogen-Progesterone 

50, 148 

2 

50, 19 

34.5 


27-76 10 4-23 13.1 

2S-14S 12 10-50 24.4 


Estrogen 

Estrogen-Progesterone 
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The correlations obsen'ed between the duration of bleeding and varia- 
tions in the treatment administered in the experiment immediateh' pre- 
ceding afford emdence concerning which aspects of previous treatment 
may influence the duration of the current- bleeding. 

The results obtained in monkeys jrO, (Table 3) are particularly 

significant, since these animals each received 4 or more courses of treat- 
ment with the dosage under discussion. In the case of monkej- #5 a relation- 

DURATION OF UTERINE BLEEDING IN RELATION TO DURATION OF TREATMENT 

IN PRECEDING EXPERIMENT 




DURATION OF TREATMENT IN PRECEDING EXPERIMENT: 

A 27-32- DAYS B 41 -46 DAYS C 50-148 DAYS 

Fig. 4. Duration of uterine bleeding in relation to duration of the preceding experi- 
ment. The bars represent the 22 episodes of bleeding under discussion herein. Each bar 
indicates the duration of one episode in days. A. Duration of preceding experiment 27— 
32 days, duration of ‘current’ bleeding 5-29 days. B. Duration of preceding experiment 
41-40 days, duration of ‘current’ bleeding 1^1 days. C. Duration of preceding experi- 
ment 50-148 days, duration of ‘current’ bleeding 4—50 days. 


ship between the duration of the current bleeding and the hormones ad- 
ministered in the preceding experiment was apparent, in monkey =1, be- 
tween the duration of the current bleeding and the duration of the pre- 

' In the discussion to follow, the word ‘current’ is used to designate the experiments 
in which the dosage under discussion was administered. 
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ceding experiment. Certain variations in the duration of episodes pro- 
duced in monkeys //2 and could be correlated with variations in the 
estrogen-progesterone balance in the preceding experiment. 

The correlations observed in the group as a whole between the duration 
of the current bleeding and the hoi-mones administered in the preceding 

DURATION OF UTERINE BLEEDING IN RELATION TO HORMONES ADMINISTERED 
AND DAILY DOSAGE IN PRECEDING EXPERIMENT 

A. 





A ESTROGEN-PROGESTERONE ADMINISTERED IN PRECEDING EXPERIMENT, DAILY DOSE SAME 

AS IN CURRENT EXPERIMENT. 

B ESTROGEN-PROGESTERONE ADMINISTERED IN PRECEDING EXPERIMENT. DAILY DOSE NOT 

SAME AS IN CURRENT EXPERIMENT. 

C ESTROGEN ONLY ADMINISTERED IN PRECEDING EXPERIMENT 

Fig. 5. Duration of uterine bleeding in relation to hormones administered and daily 
dosage in preceding expenment. The bars represent the 22 episodes of bleeding under 
discussion herein. Each bar indicates the duration of one episode in days. The episodes 
in question were produced b}" the administration of 500 i.u. estrogen daily for 28 da 3 "s, 
1 or 2 mg. progesterone daily days 15-28 (‘current’ experiment). A. Estrogen-proges- 
terone administered in preceding experiment, dosage same as in ‘current’ experiment; 
duration of ‘current’ bleeding 23-29 daj's. B. Estrogen-progesterone administered in 
preceding experiment, dosage not same as in ‘current’ experiment, duration of ‘current’ 
bleeding 10-50 days. C. Estrogen administered in preceding experiment, duration of 
‘current’ bleeding 4-23 days. 

experiment are shown in Fig. 3. Comparison of the results obtained sub- 
sequent to estrogen and estrogen-progesterone administration, respec- 
tively, revealed a tendency toward greater prolongation of bleeding in 
those instances in which both hormones were administered in the preceding 
experiment. This tendency was still apparent when the factor of variation 
in the duration of the preceding experiment was eliminated (Table 4). 
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Fig. 4 shows the duration of the current bleeding in relation to the 
duration of the preceding experiment. Of interest are 1) the consistent pro- 
longation of bleeding following experiments of 41-46 days' duration (Fig. 
4, group B) and 2) the unde range of variation subsequent to prolonged 
treatment (Fig. 4, group C). An influence of the duration of the preceding 
experiment was still eiddent when the factor of variation in the hormones 
administered was eliminated (cf. Table 5). 

The correlations between the duration of the current bleeding and vari- 


Table 5. Duratiox of Utebike Bleeding in Cerrent Exferisient in 
Relation to Hormones Admini-stered, Dailt Dose and Duration 
OF Treatment in Preceding Experiment 



Preceding Experiment 

Current Experiment* 

Daily Dose 

Duration of 

Duration of Uterine 

Estrogen, 
I. U. 

Progesterone, 

- mg. 

Injection 

Period, Days 

Bleeding, Days 

500 

1 or 2 

28 

23, 23, 24, 24, 29 

1250 

1 

28 

10 

1250 

1 

4 

42-44 

14, 19,41 

25000 

1 

46,50 

1 7, 50 

125 

1 

4 

148 

19 

500 

- 

28, 32 

12, 19 

1250 

— 

27,28 

5, 20 

1250 

— 

41-43 

15, 22,23 

1250 

— 

50, 76 

5, 6 

125 

— 

51 

4 


* Dosage; 500 i.u. estrogen daily, 28 days, 1 or 2 mg. proge.?terone days 1.5— 28. 


ations in the dosages administered in the current and preceding e.xperi- 
ments are shown in Fig. 5 and Table 5. Of particular interest are 1) the con- 
sistency of the results obtained in the instances in which the hormones ad- 
ministered, daily dosage and duration of treatment were the .same in the 
current and preceding experiments (group A, Fig. 5), 2) the variation in 
the instances in which one or more of these factors was not the same in the 
two experiments (groups B and C, Fig. 5) and 3) the range of variation in 
each of the groups in Fig. 5 as compared with the range in the other two 
groups. 

It seems evident from the data presented in Fig. 3-5 and Table 5 that 
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uterine bleeding is influenced by each of the following factors: 1) compo- 
nents of the hormonal stimuli acting in previous cycles, 2) duration of 
previous cycles of stimulation and 3) qualitative and quantitative varia- 
tion in the stimuli acting in successive cycles. Further stud}'- is required 
to detei’inine the specific influence of each of these factoi’s and the signifi- 
cance of their interaction. 

In a previous report (Phelps, 1946a (5)) evidence was presented which 
indicates that the duration of uterine bleeding is influenced by the compo- 
nents and relative strength of the current hormonal stimulus. The results 
described herein afford evidence that any given episode of uterine bleeding 
is also influenced by the components, relative strength and duration of 
action of hormonal stimuli acting prior to application of the current stimu- 
lus. In other words, the influence of a single course of stimulation by ovar- 
ian hormones is not limited to the cycle which that course of stimulation 
represents. Its influence extends through at least one subsequent cycle and 
probably through more than one. This influence upon subsequent cycles is 
mediated at least in part through the structural changes produced in the 
endometrial vascular bed. These changes ma}’- be transient or permanent, 
i.e., carried over into the next cycle. The specific vascular architecture 
existing at the beginning of any single cycle has an important influence 
upon the duration of the uterine bleeding in that cj'^cle. 

From the practical standpoint, the significance of these findings lies 
chiefly in the implication that the 'preexisting vascular structure’ is one 
of the factors concerned in the control of uterine bleeding and the demon- 
stration that this factor is subject to alteration as a result of previous hor- 
monal stimulation. Ovarian failure is characterized by variation from 
time to time in qualitative and quantitative aspects of the endocrine ac- 
tivity of the ovaries. It seems reasonable to assume, therefore, that the 
preexisting vascular structure, i.e., the structure of the endometrial vascu- 
lar bed at the beginning of the growth phase of the cycle, is not constant in 
ovarian failure. In any case, this factor should be taken into consideration 
in evaluating menstrual symptoms, results of therapy and any other clin- 
ical or experimental evidence concerning the action of specific hormones or 
hormone dosages upon the endometrium. 

SUMMARY 

To obtain information concerning local vascular mechanisms involved 
in the production of menstrual abnormalities, nine ovariectomized rhesus 
monkeys were injected with various combinations of the ovarian hormones. 
Endometrial vascular phenorhena were observed by means of intraocular 
endometrial transplants and these observations were correlated with ob- 
servations on uterine bleeding. One hundred seven episodes of uterine 
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bleeding were produced. Analysis of the results of single experiments in 
relation to treatment administered in premous experiments in the same 
animal revealed that 1) the influence upon the endometrium of a single 
course of treatment with ovarian hormones may extend through one or 
more subsequent cycles, 2) permanent changes in the structure of the en- 
dometrial vascular bed may result from stimulation by the ovarian hor- 
mones, 3) the architecture of the endometrial vascular bed at the beginning 
of any given course of treatment vuth ovarian hormones influences the du- 
ration of the uterine bleeding produced b 3 ’- that course of treatment. 
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THE CLINICAL SIGNIFICANCE OF HYPEROvSTOSIS 

FRONTALIS INTERNA 

NORMAN G. SCHNEEBERG, GEORGE WOOLHANDLER 
AND RACHMIEL LEVINE 

From the Dc-partmenl of Metabolism and Endocrinology, Research Institute, 
and the X-Ray Department, Michael Reese Hospital, Chicago 

I N THE 182 years since Morgagni and Santorini (23) first described 
obesity and virilism associated with the thickening of the internal table 
of the frontal bone called Hyperostosis Frontalis Interna (HFI) a Amlumi- 
nous literature has accumulated dealing with this peculiar osteopathy. 
With few exceptions (11, 14, 32) great clinical importance has been at- 
tached to its presence and the concept that it constitutes a distinct entity 
has been held by most authors. That the syndrome represents evidence of 
either endocrine or metabolic pathology has received such universal accord 
that the diagnosis of Metabolic Craniopathy (19, 12) has been incorporated 
in the recent literature. 

The evidence of the existence and distinctiveness of the HFI syndrome 
has depended largety upon a description of isolated cases or of groups of 
cases presenting the signs and symptoms considered characteristic of HFI. 
There has been no attempt in the reported work to compare the clinical 
features of cases of HFI with the clinical features of a control series of 
patients without HFI. Because doubt has been expressed in the literature 
as to the existence of HFI as a clinical entity (14, 32) such a study would 
be fundamental to a clarification of the subject. We are, therefore, report- 
ing the results of such a comparison of cases of HFI with a control group 
of patients without HFI ; in addition we have reviewed the literature and 
analyzed our own cases with the purpose of studying the specificity of the 
HFI syndrome. 

The term Hyperostosis Frontalis Interna (HFI)^ refers to a non-inflam- 
matory, frequently symmetrical thickening of the internal table of the 
frontal bone of the skull. This hyperostosis may or maj’- not extend to 
adjacent bony areas or to the falx cerebri but it does not involve the ex- 
ternal skull surface and thus does not increase the external skull dimen- 
sions. Examples of the easily recognized bony thickenings in skull x-rays 
are shown in Fig. 1. The radiological characteristics have been completely 
described in Moore’s several papers (19, 20, 21). 

Received for publication June 4, 1947. 
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' Synonyms: Morgagni’s syndrome, Stewart-Morel syndrome, Metabolic Cranio- 
patli}. Calvarial Hyperostosis, Enostosis of the Calvarium, Exostoses within the 
Cranium, Intracranial Osteophytes. 
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The diagnosis depends upon the discoverj' of HFI associated Tvith an3' 
of the follomng clinical features; — obesit}^ psj'choneurosis and/or psj^cho- 
sis, headache, hirsutism, mental retardation or deterioration, weakness, 
vertigo, menstrual disorders, tinnitus, hj-pertension, neurologic disorders, 
\nsual disturbances, commlsions, somnolence, lethargj', fatigue, epUeps}’, 





Fig. 1. Examples of the three de- 
grees of Hyperostosis frontalis Interna, 
a. Minimal b. Moderate c. Marked 
("a” is a pneumoencephalogram). 


narcolepsj-, diabetes mellitus and diabetes insipidus. The first four enu- 
merated might be considered the cardinal features for these are the most 
commonh* reported in the literature. 

In 1765 Morgagni and Santorini described the po.stmortem findings of 
an obese masculinized 75 j'ear old female who showed numerous intra- 
cranial osteophj'tes of the frontal bone and several bonx* nodules on the 
petrous bones. Little clinical significance was ascribed to these changes. 
In 192S Grieg (11) recorded his extensive autop.sj' experiences and cxami- 
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nations of the skulls in the Museum of the Royal College of Surgeons of 
Edinburgh. He concluded that intracranial osteophytes were very common 
in old women and were not associated with any particular clinical picture. 
Most of the literature on the subject, however, stems from Stewart's 
description (31) in 1928, of 5 insane obese females exhibiting HFI at post- 
mortem and from Morel’s report (22) of a case of obesity, mental dis- 
turbances and HFI recognized during life. Since then patients exhibiting 
HFI Avith obesity and Aurilism haA’-e been called representative of the Mor- 
gagni syndrome; Avhen obesity, mental disturbances and HFI co-exist, the 
eponym SteAvart-Morel syndrome has been used. Knies and LeFever (16), 
in an exhaustive revieAV of the literature, collected reports of some 300 
autopsy and museum specimens and 175 clinical cases from 1900 to 1941. 

METHODS 

The data to be presented haA'^e been acquired in the folloAving manner: 

a. In order to determine the incidence of HFI in patients who had once 
required a skull x-ray as part of their case study 150 successiA^e unselected 
skull films taken in the Mandel Clinic AA’^ere reAueAA’^ed. A positive film had 
to show unequhmeal hyperostosis to more than one obserA^er. Doubtful 
films Avere excluded. Classification of positiA’-e cases iiito Moore’s subgroups 
was not considered releA'-ant to this iiwestigation. 

In order to determine the incidence of HFI in a general hospital and 
clinic population lateral skull films were taken of 50 unselected females 
over 30 years of age AA^ho had neA^er required a skull film prior to this study. 

b. A control group Avas chosen consisting of 50 female clinic patients, 
30 years of age and over, whose clinical picture at one time had required a 
skull x-ray and this had not shoAvn HFI. Cases were selected Avhose records 
were sufficiently detailed to permit an analysis of the significant signs and 
symptoms. 

c. A detailed analysis Avas made of the clinic and hospital records of 25 
patients AAuth HFI similar to the analysis of the control group. Most of 
these 25 cases Avere inter AdeAA'^ed and examined by the authors.^ 

d. Reports that included substantial numbers of cases were selected 
from the literature for analysis. Single case reports have not been included. 
A total of 657 cases was collected. There Avas no attempt to review the 
Uterature completely. 

Certain of our criteria in evaluating the importance of signs and symp- 
toms must be elucidated. Cases were classified as showing minimal, moder- 
ate or marked HFI on the basis of the degree of the thickening of the 


= Doctors Taubenhaiis, Bucy (Chicago Memorial Hospital), Alhveiss, Sideman, 
Horner, Spiegel and Boshes permitted us to include their cases. 
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frontal bone. A representative case of each tj^pe is shown in Fig. 1. A 
patient was considered obese if she was 20 per cent or more above maxi- 
mum ideal weight (jMetropolitan Life Insurance Tables) or if the state- 
ment that the patient was obese was repeated several times in the record. 
“Hirsutism” referred to facial hj^jertrichosis that was readily evident at 
a glance and which required removal for cosmetic reasons. A patient was 
classified as “psychoneurotic” when an important part of his climcal pic- 
ture was psychogenic in origin. “Hjqjertension” required a persistent ele- 
vation of the diastolic blood pressure to 90 or above. 

Incidence. The incidence of HFI reported by several authors varies from 
0.014 per cent (20) to 40 per cent (14) n-ith an average of approximateb' 
7 per cent. We discovered 4 cases among 150 successive skull films of clinic 
patients whose clinical status required skull radiograms for various reasons, 
an incidence of 2.7 per cent. In order to determine the incidence of HFI 
in a group of women over 30 j^ears of age constituting a general hospital 
and clinic population, 50 successive women were x-raj^ed and 6 cases of 
HFI were discovered, an incidence of 12 per cent. 

It is e\ident that HFI caimot be considered a rare skuU anomaly; yet 
the occurrence of the HFI sjmdrome has been considered of sufficient 
moment to warrant the reporting of isolated cases or of small groups of 
cases in the literature. It appears, therefore, that the occurrence of a 
specific clinical picture accompanjung the calvarial hjiierostoses has been 
merely a fortuitous relationship where it has been reported; the cases not 
representing the so-called tj-pical picture would have been more fre- 
quently revealed in anj^ surrey stud}' of sizeable numbers of indi\'idual5. 

Sex. The striking predominance of this craniopathy in females has in- 
trigued all observ'ers. Of 657 cases collected from the literature, 582 were 
females (88.6 per cent) and only 75 were males (11.4 per cent). If we efimi- 
nate from these figures the reports of Carr (6) and Eldridge and Holm (9) 
who confined their studies to females only, we find the incidence of females 
to be 84.4 per cent and males 14.6 per cent. Twent3'-three of the 25 cases 
of HFI we studied were females (92 per cent). 

Age. The greatest incidence of HFI is in naiddle-aged and elderly females 
though cases have been reported in teen-age children (16). The average 
age of cases collected from the literature was 46 years. Among our 25 pa- 
tients there was an almost even distribution from the third to the seventh 
decade. The average -age was 47.6 j’cars -with 11 cases younger than the 
median and 14 cases older than the median age. The degree of hj-perostosis 
bore no relationship to age, our 6 most severe cases being 27, 31, 35, 49, 
55 and 65 years old. Critchley (7) stated that a uniform increase in calvarial 
thickening occurs in old age which at times forms focal osteophj'tic proc- 
esses. He considered HFI a somewhat rare example of these osteophj’tes. 
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Clinical Features. Eleven papers (23, 11, 14, 32, 19-20-21, 12, 16, 9, 6, 
5, 28) were selected from the literature which presented enough detailed 
data to permit a tabulation of the clinical features considered significant 
in the HFI syndrome. The incidence of important clinical features in the 
total of 657 cases from these sources is compared with the 25 cases we 
observed and with the control group of 50 females without HFI (Table 1). 
The average ages for the three groups is 46, 47.2 and 47 years. It is evident 
that there is no significant difference between them. Of the four cardinal 

Table 1. A Comparison of the Clinical Features of 657 Cases of HFI Gathered 
FROM THE Literature and 25 Cases from Michael Reese Hospital 
(MRH) WITH A Control Group of Female Clinic 
Patients Over 30 Years of Age Without HFI 


Females 

Average age 

Literature 

S9% 

46 

MRH 

92% 

47.2 

Control 

100% 

47 

Obesitj’' (I) 

31% 

56% 

70% 

Hirsutism (II) 

27 

22 

10 

Headache (III) 

29 

48 

54 

Psj'choneurosis (IV) 

67 

44 

64 

Mental Deterioration or Retardation 

35 

8 

2 

Neurologic Disorders 

17 

8 

18 

Hypertension 

21 

40 

40 

Menstrual Disorders 

23 

16 

40 

Tinnitus 

21 

4 

— 

Visual Disturbances 

15 

24 

10 

Vertigo 

25 

36 

34 

Convulsions and Epilepsj’’ 

11 

4 

2 

Somnolence 

— 

4 

6 

Lethargy 

— 

0 

10 

Muscular Weakness 

27 

44 

34 

Fatigue 

— 

56 

36 

Diabetes Mellitus 

4 

16 

22 


features (I, II, III and IV in Table 1) obesity is strikingly more frequent 
among the controls than in HFI, headache is more frequent in the control 
group, psychoneurosis is as frequent, and only hirsutism shows a definitely 
greater incidence among the positive cases. If we add the incidence of the 
17 features listed in Table 1 we find in a total of 7 of these features the 
control group showed the greatest percentage, in 5, the cases collected from 
the literature predominated, and in 4, our own group of HFI cases pre- 
sented the greatest frequency of clinical features. 

This comparison does not lend itself to a careful statistical evaluation 
and is open to criticism for several reasons. The groups differ greatly in 
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total numbers. The evaluations of the 657 cases from the literature were 
made from eleven different sources with the ine\'itable diflFerences in cri- 
teria, judgment and methods of selection. If we confine our attention, 
however, to the smaller groups observed in our clinic, the comparison 
jdelds the same conclusion. Here again, of the four cardinal features, onlj* 
hirsutism occurred more often among the HFI cases than among the con- 
trols and the incidence of total features occurring with the greater fre- 
quency is di^dded evenl}'" (8 and 8) between the two groups. 

Seven of our 25 cases exhibited HFI, obesity and psychoneurosis and 
would be diagnosed as Stewart-Morel sjTidrome. We have not encountered 
an instance of the so-called Morgagni sjmdrome which comprises HFI 
with obesity and \drilism though 4 of our patients showed HFI, obesity 
and hirsutism. Two cases exhibited all four of the cardinal features but in 
4 cases none of the four existed. Of 6 cases showing onlj’’ one cardinal fea- 
ture accompanjnng HFI, 3 complained of headaches alone, 2 were only 
obese and 1 was a psychoneurotic. A similar anatysis of the control group 
showed 5 cases with obesity and hirsutism and 22 cases with obesity and 
psychoneurosis. One control case exhibited the four cardinal features. 

The conclusion based on these comparisons becomes ine^•itable, namely, 
that the chnical features considered pathognomic of the HFI sj-ndrome 
can be found as often or oftener among cases without HFI as in those 
presenting the classical skull changes. 

If HFI bears any relationship to the various signs and sjTnptonrs to 
which it has been linked some degree of parallelism should be etydent be- 
tween the severity of the clinical features and the degree of the h\*per- 
ostosis. Furthermore, progression of the various features should frequently 
be associated with an increase in the bony thickening. With a single excep- 
tion (20) neither obseivation has been made by proponents of the spe- 
cificity of the sjmdrome. We classified our cases of HFI as minimal, 
moderate or marked based on the amount of calvarial thickening and 
similarly tabulated each clinical feature based on its severity. No relation- 
ship between the severity of the hjq)ero.sto.ses and the clinical features was 
found. 

If a sjmdrome characteristic of HFI exists it should be unusual to find 
a similar clinical picture occurring in patients without calvarial hj-per- 
ostoses. In a relativety short time we have obser\-ed several such cases and 
3 representatives are briefly summarized: 

1) ^landel Clinic A o. 390S6B. A 37 year old white fercale. Con plaint?: vague ab- 
dominal pain, intern ittcnt amenorrhea since 1934; 30 lb. weight gain in .3 year.=: occipital 
headaches, nocturia, “sticking pains” in arms for one year. 193S-Resection of ovarian 
cyst. 1939-Diabetes mellitus. Phys. Exam: Alentally retarded, m.odcratcly obese. B. P. 
13S/7S. Facial hirsutism requiring shaving everv other day, abdominal linea striae, left 
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ovarian cj’’st. Comment: This case exhibits obesity, hirsutism, headaches, mental re- 
tardation, menstrual disorder, diabetes mellitus. The skull x-ray was negative. 

2) Mandel Clinic No. Ji7197B. A 4S year old white female. Complaints: referred to 
every bodj’' sj^stem with emphasis on severe headaches, marked fatigue, weakness: 
previous menorrhagia required hysterectomy. 1940: Diabetes mellitus. Psychiatric 
opinion: “deepsoated masochistic character disturbance with superimposed conversion 
symptoms.” Ph 5 ^s. exam: Marked obesity, extreme nervousness, B.P. 134/SO. No hir- 
sutism. Comment: Psychoneurotic patient with headache.s, obesit}' and diabetes mel- 
litus. Skull x-raj'’ was negative. 

3) Mandel Clinic No. 89224. A 51 year old white female observed since 1932. Com- 
plaints: multitudinous, referred to all bodj’’ systems but primarily gastro-intestinal and 
cardiac. Severe headaches, marked weight gain, hot flashes, tinnitus. Phys. exam: Ex- 
tremel}' obese, mild hirsutism (plucks facial hair), BP 110/80, varicose veins. Studies: 
Hypertrophic arthritis of spine, sacro-iliac arthritis, anemia. 1940: Diabetes mellitus. 
Comment: Ps 3 ’’choneurotic patient with extreme obesitj’', mild hirsutism, headaches, 
diabetes mellitus. Skull x-raj’’ was negative. 

Asymptomatic Cases. Few S 3 '^mptomless cases of HFI have been re- 
ported, probably because skull x-raj'^s are usualty obtained onlj’- in patients 
presenting complaints referable to the head or indicative of an endocrino- 
pathy and because skull x-raj^ surve 3 ’'s to determine the incidence of HFI 
in the general population have rarelj'' been done. When we carried out such 
a survey study of 50 women 1 sj’-mptomless case of HFI was discovered. 
Grollman and Rousseau (12), who carried out a similar survej’’, found 2 
cases where they considered the skull changes to be merely an incidental 
finding. Knies and Le Fever (16) discovered HFI in 5 asymptomatic chil- 
dren aged 13 to 19 though 3 of them who were siblings were mentally 
retarded. The argument has been advanced (12) that sj'^mptomless cases 
will eventually develop the clinical picture of the HFI syndrome because 
of the progressive nature of the disease. Moore’s statement that "in all 
probability the symptoms antedate the osseous changes” would tend to 
refute this view. Evidence for progression of the bony changes is scanty 
(21, 16, 26, 17, 29, 28) with only Bisen and Lehoezky and Orban reporting 
x-ray studies to confirm this impression. Since most authorities believe 
that the clinical symptoms and hyperostoses do not parallel each other in 
severity there is no evidence that the symptomless case, given time, will 
develop the fullblown HFI syndrome. 

Neuropsychiatric and Mental Disturbances. The association of psycho- 
neurosis, psychosis, mental retardation and neurologic disturbances with 
cranial h 3 rperostoses has appeared striking. Studies like those of Eldridge 
and Holm (9), who found HFI in 50 of 200 successive patients admitted to 
a mental institution, appear to indicate some distinct relationship between 
the bony thickenings and the central nervous system. The possibility that 
the hyperostoses might be responsible for mental aberrations by direct 
pressure on the frontal lobe of the brain is an attractive hypothesis. Psy- 
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chiatric patients represent a group most intensively studied for the pres- 
ence of cranial hyperostoses probably because of the impetus derived from 
the early reports of Stewart and hlorel. In addition skull x-rays are done 
in manj^ such cases as part of their routine study and for this reason alone 
many cases have been uncovered. The 25 per cent incidence reported bj' 
Eldridge and Holm f9) loses its significance when we find Henschen (14), 
whose writings indicate an extensive autopsj- experience in searching for 
cranial enostoses, reporting HFI in about 40 per cent of all autopsied 
females over 40 years of age. As for the possibility of direct cerebral damage 
caused by the hj^jerostoses, the erddence militates against such an occur- 
rence. First, because no uniform psychiatric or neurologic picture is as- 
sociated vdth HFI (9). Second, because in most instances, signs and sjnnp- 
toms of a neurologic disorder could not be localized to the cerebral region 
adjacent to the hyperostoses (6, 28). Third, because psychoneurosis and 
neurologic disorders were found as frequently in the control series of cases 
without hjqjerostosis as in patients showing typical frontal bone thicken- 
ings and nodulations. 

Canavan (o) did find brain atrophy in the frontal region where enostoses 
occurred in 74 cases but stated that such atrophy was a common change 
in mental disease. Hemphill and Stengel (13) felt that the progressive de- 
mentia and neurologic signs in their case 1 could be explained by brain 
encroachment but added that the frontal and parietal lobes are most 
hea\aly involved in any of the chronic degenerative changes of the cortex 
and the concept that direct action of the bony condition on brain function 
is the cause of neurologic or psychiatric changes was not acceptable. Fron- 
tal cortical atrophy with HFI has been reported by others (10, 18, 26) but 
the general opinion appears to be that the atrophy and the hj-perostosis 
are independent manifestations of a generalized process (3). 

Endocrine Nature of HFI, Reifenstein’s recent observation (27) that 
“obscure diseases usually are not made lucid bj' incriminating the endo- 
crines,” applies to the study of HFI. Here again Stewart’s report, which 
included a description of pituitary changes in 3 of his 5 cases, pro'cided the 
stimulus for a search for an endocrinopathy and especially for pituitary 
pathology in cases of HFI. Though the relationship of obesity to anterior 
pituitary disease has been disproven by the classical investigations of 
Camus and Roussy (4), Bailey and Bremer (1), P. E. Smith (30) and 
Hetherington (15), the concept still is popular and is marshalled as erddence 
for the endocrine etiology,' of the HFI syndrome. The production of cranial 
sclerosis in rats by the injection of “purified growth hormone” and “crude 
pituitarj' extracts” bj' hlortimer (24) is frequentlj* quoted as eridence for 
the pituitarj' etiologj' of HFI. ^lortimer did not claim to produce cranial 
hj-perostoses, a fact which has not been mentioned in connection with his 
investigations. 
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We have observed HFI associated with h 3 ''pcrparathy]-oidism, hj^per- 
thyroidism, acromegaly and the adrenogenital sjaidrome and the literature 
contains reports of HFI with myxedema, acromegal}^ and Cushing’s dis- 
ease. This association of HFI with clearcut endocrinopathies might con- 
ceivably be considered evidence for an etiological relationship. The great 
majority of patients with HFI show no signs of endocrine disease, however, 
and the very dissimilarity of the diseases listed should dispel ideas of any 
direct connection. The frequency of hirsuti.sm might indicate some endo- 
crine cause. The etiology of hirsutism remains obscure. Bissell and Wil- 
liams (2) concluded, from a thorough study of the subject, that the ma- 
jority of hirsute women showed no demonstrable endocrine disease. Thej'^ 
reported that the skull x-rays of their 33 carefully'- studied patients were 
negative. 

The almost exclusive predilection of an}'' disease for one sex alwaj's sug- 
gests some sex-linked hormonal cause for the observed anomaly. Yet in the 
various conditions in which this obtains, such as gout, Buerger’s disease 
and alopecia of the male, no endocrine cause has been established and the 
predilection of HFI for the female remains unexplained. 

Metabolic Nature of HFI. The diagnostic designation “metabolic cranio- 
pathy” has been suggested in lieu of HFI as a more suitable term because 
of the generalized nature of the disease. The alleged fi-equencj' of obesity 
where HFI is found and the concept that obesity is a metabolic disorder 
are the principal reasons for the substitution of this vague diagnostic 
eponym. That obesity is not a metabolic disorder but simply the result of 
storage as fat of an excess of caloric intake over need has been amply con- 
firmed by many investigators (25). 

The probability of a disturbance in calcium metabolism has been ac- 
cepted by some (6, 20) as the cause of HFI. The localization of the lesions 
in the skull with absence of other bony patholog}^ and the normal serum 
calcium and phosphorus studies found in 46 cases (32, 12) should dispel 
such a concept. Careful studies of calcium balance, however, have not been 
reported. 

Basal metabolic rate and cholesterol detei-minations, whei’e performed, 
have revealed no significant abnormalities. 

It appears evident that the term “metabolic craniopathy” contributes 
little to a clearer understanding of the nature of HFI. 

The Hypothalamus and HFI. With greater appreciation of the vital im- 
portance of the hypothalamus in recent years the tendency to link it to 
various obscure diseases of unknown etiology is to be expected. The 
autopsy fin din gs of hypothalamic changes in several cases of HFI has sug- 
gested an etiological relationship. Reports of cellular changes in the supra- 
optic nuclei (13), lesions in the floor of the third ventricle (22), and a 
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questionable solid tumour of the hjq)othalamic region (20), as well as 
rare instances of diabetes insipidus (11), are presented in evidence. At the 
present time the only clinical features that clearly are of hjqjothalamic 
origin are diabetes insipidus, temperature and sleep regulation disturb- 
ances, experimental obesity in animals, Frohlich’s sjti drome and experi- 
mental manic and rage-like S3’ndromes. In addition, it appears probable 
that impulses, originating in or transmitted bj' the hjqjothalamus, in- 
fluence the anterior pituitarj’^ in causing precocious puberty, o'V’ulation in 
rabbits, th3’’roid h3q)ertroph3'^ in response to cold, the alarm reaction 
(Setye) and possibl3^ h3T3erth3Toidism. It is also known that the h3'po- 
thalamus has important connections with various cerebral centers. We 
cannot, in our present state of knowledge, impUcate the h3Tpothalamus as 
the cause of HFI or of most of the protean manifestations that ma3' ac- 
company it. 

The numerous theories of the cause of HFI have been ampty discussed 
in the man3’’ papers on the subject and since the3" contribute httle to our 
understanding of this cranial osteopath3'-, a discu.ssion of them would not 
be germane to the purpose of this report. 

COMMENT 

This .surve3' of the .subject has led us to conclude that no real clinical 
entit3' characteristic of HFI exists. The bon3’- thickenings of the internal 
table of the frontal bone represent a not uncommon incidental finding dis- 
covered either b3" .x-ra3' of the skull or at postmortem and are unrelated to 
the clinical status of the patient. This conclusion has been based on the 
eridence presented which is summarized as follows: (1) Though HFI is not 
a rare finding when skull x-ra3^s of women are carried out, the distinctive 
clinical picture supposedl3^ linked to it is rare. (2) The clinical features 
considered pathognomic of the HFI s3'ndrome were found as frequentl3' 
and sometimes with greater frequenc3" in a control series of women without 
HFI. (.3) There was no parallelism e^^dent between the severit3' of the 
clinical features and the degree of the h3-perostosis. (4) ]Man3'^ cases have 
been discovered presenting what are considered the t3"pical features of the 
HFI s3'ndrome but -n-ithout the calvarial changes. (.5) S3'mptomless cases 
with HFI occur. (6) The concept that HFI is closeh' linked to various 
ps3'chiatric and neurologic disorders is not valid from the eridence avail- 
able. (7) There is no eridence to indicate that endocrine, metabolic or 
In’pothalamic patholog3' causes HFI. (8) The clinical features found in 
cases of HFI have been so varied that no semblance of unit3' can be found. 
A great variet3' of unrelated disease prcce.=ses ma3' accompan3' HFI and 
can bear no definite relationship to the skull changes. 

Our experience with one patient has suggested that the artificial group- 
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ing of dissimilar clinical features into an entity may elicit certain unde- 
sirable sequelae. The various complaints and physical signs displayed by 
this particular patient had all been ascribed to the presence of a minimal 
HFI and she had been led to believe that she suffered from an incurable 
ma]ad5^ Possiblj'- because of this her p.sj’^choneurotic manifestations be- 
came deep-rooted and her marked obesity and headaches could not be 
treated. 

SUMMARY 

The question of the existence of a distinct clinical entity accompanying 
hyperostosis frontalis interna has been investigated. Six hundred and 
seventy-five cases from the literature and tvent3’’-five of our cases have 
been analj'-zed and their clinical features compared to a control series of 
patients without HFI. The analysis indicates that HFI is a not uncommon 
incidental skull thickening in women that is unrelated to whatever clinical 
state maj'- accompanj'- it. 


ACKNOWLEDGMENTS 

The authors wish to thank Drs. Arens and Mesirow of the Department of Radiology 

for their kind assistance and cooperation in tliis stud 3 ^ 

REFERENCES 

1. Bailey, P. and Bremer, F. Experimental diabetes insipidus. Arch. Ini. Med. 28: 
773-803 (Dec. 1921). 

2. Bissell, G. W. and Williams, R. H. Hirsutism in females; A clinical study of its 
etiologj’’, course and treatment. Ann. Int. Med. 22: 773-806 (June 1945) Personal 
Communication. 

3. Brauns, W. H. Hyperostosis frontalis interna. Bidl. Nciv England M. Center 6: 
267-276 (Dec. 1944). 

4 Camus, J. and Roussy, G. Pituitarj'- syndromes. Rev. Neurol. 38: 622-639 (June 
1922). 

5. Canavan, M. M. Enostoses of the calvarium; Incidence at autopsies in state hos- 
pitals. Arch. Neurol, and Psychiat. 39: 41-53 (Jan. 1938). 

6. Carr, A. D. Neuropsychiatric syndromes associated with hyperostosis frontalis 
interna. Arch. Neurol, and Psychiat. 35: 982-989 (Maj-' 1936). 

7. Critchley, M. The neurologj'- of old age. Lancet 1: 1119-1127 (Ma}"- 23, 1931). 

8. Eisen, D. The internal frontal hyperostosis sjmdrome. Canad. M. A. J. 35: 24-27 
(July 1936). 

9. Eldridge, W. W. and Holm, G. A. Incidence of lij'^perostosis frontalis interna in 
female patients admitted to a mental hospital. Am. J. Roentgenol. 43: 356-359. 
(March 1940). 

10. Gerundo, M. and Helwig, G. F. Morgagni’s S 3 '’ndrorae-hyperostosis frontalis in- 
’ terna. M. Rec. 156: 31-33 (Jan. 1943). 

11. Grieg, D. M. On intracranial osteoph 3 'tes. Edinburgh M. J. 35: 165-191 (April 
1928); ibid. 237-260 (May 1928). 

12. Grollman, a. and Rousseau, J. P. Metabolic craniopathy; a clinical and roent- 



September, 1947 


HYPEROSTOSIS FRONTALIS INTERNA 


635 


genologic study of so-called hyperostosis frontalis interna. J.A.M.A. 126: 213-217 
(Sept. 23, 1944). 

13. Hemphill, R. E. and Stekgel, E. Morgagni's syndrome: A clinical and pathological 
study. J. Ment. Sc. 86: 341—365 (May 1940). 

14. Henschex, F. Le sj-ndrome de ilorgagni (hyperostose frontale interne, virilisme, 
adipose). .4nn. d’anat. path. 13 : 943-960 (Nov. 1936). 

15. Hetherixgtox, A. M. The production of hypothalamic obesity in rats already dis- 
plajing chronic hjpopituitarism. Am. J. Physiol. 140: S9-92 (Oct. 1943). 

16. Kxies, P. T. and LeFeitik, H, E. ^letabolic craniopathy: Hrperostosis frontalis 
interna, Ann. Inf. Med. 14: 1S5S-1S92 (April 1941). 

17. Lehoczkt, T. and Oeb-^x, S. Hyperostosis frontalis interna (Stemart-^Iorel's syn- 
drom.e). Brit. M. J. 1: 1049-1050 (May 14, 1938). 

18. Moore, M. ^lorgagni-Stemart-hlorel syndrome; report of case with pneumoen- 
cephalographic findings. Arch. Int. Med. 73: 7—12 (.Tan. 1944). 

19. Moore, S. Metabolic craniopathy. Am. J. Roentgenol. 35: 30-39 (.Jan. 1936). 

20. iSIooRE, S. Hyperostosis frontalis interna: preliminary study. Sura. Gynec. and Obst. 
61: 345-362 (Sept. 193.5). 

21. ^Iqoee, S. Calvarial hyperostosis and the accompanying symptom complex. .IrcA. 
Keurol. and Psychiat. 35: 975-981 (May 19.36). 

22. Morel, F. L’hyperostose frontale interne. Paris; Gaston, Doin et Cie. 1930; quoted 
from Brauns, TV. H. (3) 

23. IvIoRG.^GXi and Saxtorixi, 1765; quoted from Brauns, W. H. (.3). 

24. hloRTiMER, H. Pituitaiy and associated hormone factors in cranial growth and dif- 
ferentiation in the white rat. A roentgenological study. Radiology 28: 5-39 (Jan. 
1937). 

25. Newburg, L. H. Obesity. Physiol. Rer. 24: 18-31 (Jan. 1944). 

26. Reider, N. Hyperostosis frontalis interna and degenerative brain disease. J. Mt. 
Sinai Hospital. 5: 511-516 (Nov.-Dee. 1938). 

27. Reifexsteix, E. C., Jr. Endocrinology: a synopsis of normal and pathologic physi- 
ology, diagnostic procedures and therapy. M. Clin. Month .-Lmeriea 28: 12-32-1276 
(Sept. 1944). 

28. Roth, N. The syndrome of internal frontal hyperostosis; report of eight cases .Im. 
J. Psychiat. 98: 63-69 (July 1941). 

29. ScHiFF, P. and Trelles, J. 0. Hyperostosis frontalis (Stewart-Morel Syndrome) 
of traumatic origin; medical-legal considerations. Ann. de mid. leg. 12: 10-14 (Jan. 
1932). 

30. Smith, P E. Disabilities caused by hypophysectomy and their repair; tuberal (hy- 
pothalam.ic) syndrome in rat. J.A.M.A. 88: 158-161 (Jan. 15, 1927). 

31. Stew.vrt, R. M. Localized cranial hyperostosis in the insane. J. Meurol. and Psucho- 
palh. 8: 321-331 (Apr. 1928). 

32. T.\ger, B. N., Sheltox, E. K., and il.vrzEX, tV. C. Hyperostosis calvarii interna: 
its clinical signihcance. California and TTesf. Med. 51: 3S4-3SS (Dee. 1939). 



ACROMEGALY ASSOCIATED WITH AMYOTROPHIC 
LATERAL SCLEROSIS AND ACROMEGALY OF 
THE AMYOTROPHIC TYPE 

REPORT OF 3 CASES 

E. PERRY McCULLAGH and J. S. HEWLETT 

Cleveland Clinic, Cleveland, Ohio 

I T IS always intriguing to studj’^ the association of two diseases in which 
the cause of one is obscure. Under such circumstances ailments pre- 
viously considered as separate entities have since been found to constitute 
a single disorder, thereby suggesting the cause and sometimes the cure 
for the disease. For example, the discoveiy of pituitary tumor led the 
way to our knowledge of the source of acromegalj'^ and the development 
of much information concerning the endocrine control of growth. Gener- 
alized osteitis fibrosa cj^stica was described before it Avas knoAvn that the 
disease Avas associated AAuth paratlyu-oid tumors and, through the dis- 
covery of their association, hj^perparathyroidism Avas eA'-entually under- 
stood. 

It is obvious that no causal relationship betAA’een acromegaly and amyo- 
trophic lateral sclerosis or muscular dj’-strophy has been discoA’-ered. NeA'^er- 
theless, aa^c believe that the coexistence of the apparently'- related changes 
in the 3 patients reported here as well as similar instances from the litera- 
ture may represent more than mere coincidence. It may be that the pe- 
culiar metabolic imbalance Avhich existed has had a more direct bearing 
upon the results than can be readily attributed to the disease as we knoAv 
it. All 3 of our patients suffered from frank acromegaly, and the diagnosis 
of amyotrophic lateral sclerosis Avas made in each one by the consultant 
in neurology. One of the patients died, and the diagnosis of amyotrophic 
lateral sclerosis was proved at autopsy. We recognized that the subsequent 
improA'-ement manifested by the remaining 2 patients rendered the diag- 
nosis of amyotrophic lateral sclerosis, as usually accepted, less certain in 
them, and for that reason these cases might be better classified as the amy- 
otrophic type of acromegaly. 

Several similar examples are to be found in the literature. As early as 
1891 Duchesnau described the '‘amyotrophic form of acromegaly,’' in 
Avhich he found degeneration of the root fibres in the posterior columns (5). 
In 1894 Tamburini (11) found in acromegaly a slight degeneration of the 
root zone in Burdach’s column in the cervical and dorsal regions. Schultze 
(10) described the posterior columns of the. cervical region in a patient with 
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acromegaly as being somewhat lighter vrith rarefied nerve fibres. Dal- 
lemagne (4) presented a patient who had acromegaly and severe central 
nervmus system arteriosclerosis with degeneration in the lateral and pos- 
terior columns. 

In 1906 Barrett (2) reported the case of a woman with pituitarj* tumor, 
acromegaly, and degeneration of the posterior columns of the spinal cord 
in the cervucal and upper dorsal regions. Beduschi (3) in 1907 reported the 
case of a patient with “the paraplegic form of acromegal 3 %” In 1933 
Barker (1) presented a patient n-ith acromegalj^ and coexistent paresis of 
the musculature of the lower trunk and thighs. 

All physicians who have observed patients with acromegalj’’ are well 
acquainted with the fact that muscle weakness is a common feature of the 
condition and that it maj^ become severe. Therefore, it has seemed possible 
to us that the underljdng metabolic strain which is brought to bear upon 
the tissues in such patients might, if better understood, throw some light 
on the obscure etiologj' of some of the muscular dj'strophies and perhaps 
neuropathies. 

In man, great interest in the possible relationship of \'itamin E to amyo- 
trophic lateral sclerosis followed the work of Einarson and Ringsted (6). 
For a time there was high hope that a cure might be at hand. Earlj' reports 
indicated an improvement rate of 20 or 30 per cent (7), but other reports 
suggested onty a short-lived transitorj" effect (8). An attempt to cover the 
many clinical reports on the subject is not called for here. In general, it 
is e\ddent now that the theor^'^ that vitamin E can be considered in an^^ 
sense a cure for amjmtrophic lateral sclerosis is untenable in the opinion 
of most observ^ers. Vitamin E deficiency in many species of animals has 
been clearty shown to have as its most common manifestation necrosis of 
striated muscle. Associated lesions in the nervous s 3 'stems of experimental 
animals have been reported, but the consensus of opinion seems to be clear 
that such lesions are not primary', and, according to the careful examina- 
tion of the problem by' Wolf and Pappenheimer (12), such damage is due 
to some factor other than %'itamin E. A splendid review of the experimental 
e\'idence, besides those mentioned, is that of Mason (9). 

CASE REPORTS 

Case 1. An Italian woman, aged 41, was first seen on July 15, 1933. Her family historj- 
was irrelevant. She had had 3 normal children, and her menses, which had begun at the 
age of 14, had remained normal. She had first noted enlargement of her head and hands 
following the birth of her last child eight years pre^■iously. This condition had become 
progre.«sivcly worse during the past few years. Her presenting symptoms included fron- 
tal headaches experienced daily for seven years, profuse perspiration, and marked 
coarsening of the skin. For some years she had complained of constant hunger, increased 
thirst, and polrmria. In the preceding one and one-half years coarse hair had appeared on 
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her face. However, the paramount symptom was progressive weakness wiiich liad de- 
veloped in her left arm six months prior to admission and which three months later had 
spread to involve her legs so that slie rose from a chair and walked with great difficult 3 ^ 
For a period of one j'ear there liad been a .sensation of twitching of the muscles over 
most of the bod}’’ (Fig. 1). 

On phj'sical examination the Idood pressure was 160 systolic and SS diastolic; the 
pulse 110. The t 3 'pical bod 3 ’’ configuration of acromcgal 3 ' was evident at a glance. The 
pupils were equal and reacted, and the fundi were normal. There was no e.xophthalmos. 



Fig. 1. Case 1. (a) Patient at age of 29. (b) Patient at age of 41, showing 
typical features of acromegal 3 ^ 


nystagmus, or ocular muscle palsies. A large nodular goiter of rubbery consistency was 
present. The lungs were clear. Tlie heart was rapid but regular, and there was a grade 2 
s 3 ^stolic murmur at the base, although there were no signs of cardiac enlargement. The 
abdominal examination was normal. The neurologic examination revealed marked atro- 
ph 3 '- of both deltoid muscles as well as the muscles of the arms and forearms. Hoffman’s 
sign was positive bilateralRq and fibrillar 3 ’- twitchings were present in the muscles of both 
arms. The Babinski sign was questionable bilaterally. The deep tendon reflexes were 
slightl 3 > exaggerated in both arms and both legs. Sensory perception was normal. 

X-ra 3 ’' examination of the skull demonstrated an enlarged sella turcica. The visual 
fields were within normal limits. The basal metabolic rate varied from +35 per cent to 
+52 per cent. The glucose tolerance test curve was diabetic in t 3 qie. There was free 
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hydrochloric acid in the stomach. The urinalysis was normal, and the blood count re- 
vealed a slight anemia with a hemoglobin (Haden-Hausser) of 12 Gra. and a leukopenia 
of 3500 white blood cells. The serum calcium was 11,2, phosphorus 4.4, and urea 33 mg. 
per 100 cc. The Wasserm.ann and Kahn tests were negative. 

At this point, and cognizant of the fact that acromegaUcs are poor surgical risks, it 
was decided to subject the patient to pituitary surgerj*. After iodine preparation a right 
frontal craniotomy was performed b 3 ' Dr. W, James Gardner. The patient developed 
pneumonia and died on the fourth postoperative day. The autopsj' revealed a pituitary 
adenoma of the acidophilic tj-pe and degenerative changes in the spinal cord consistent 
with the dia^osis pi amyotrophic lateral sclerosis (Fig. 2). 



Fig. 2. Case 1. Dorsal spinal cord showing areas of demj-elinization in the lateral 
and anterior funiculi. (Spielmej'er’s mj-elin sheath stain) XlO. Identical changes were 
demonstrated in the cervical cord. 


Case 2. An American woman, aged 66, was first seen on February 2, 1938. The famih' 
and past m.edical history were noncontributoiy, and a re\'iew of the special sj'stems wa; 
negative. Her menses had always been normal, with natural menopause at the age of 50. 
Over the twenty j-ears preceding admission she had noted gradual coarsening and en- 
largement of her features (Fig. 3). For ten j-ears there had been considerable enlarge- 
ment of the hands and feet, neces.sitating an increase in shoe size from 5J to S, and her 
gloves had to be especially made because of their large size. She had noted increased pig- 
mentation of the skin and excessive perspiration. Apprordmately one year before ad- 
mission she e.vperienced soreness in her back following an automobile trip, and five da>-s 
later her lower extremities became so weak she had difficultj- walking. In retrospect she 
had noted fleeting indications of this difficultj- for two or three years. When we .saw her 
the weakness had progressed until she could not walk without assistance and had spread 
in the intervening few months to involve the muscles of the upper e.vtreinities as well. 
She could not raise her hands to feed herself or comb her hair, and as she laj' supine she 
could not lift her feet from the bed. 
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Physical exan:ination revealed the typical proportions of an acromegalic. The blood 
pressure was 160 systolic and 100 diastolic, the jndse rate 98. The skin was thickened, 
and there was hy])ertricliosis of mild degree. The skin was unusually dark. She perspired 
profusely and alir.ost constantly. The pupils were equal, reacted normalljq and the fundi, 
except for some arteriosclei'osis of the ve.sscls, were normal. There was no e.xophthalmos, 
lid lag, or ocular muscle palsy. No goiter was palpable. The heart, lungs, and abdomen 
were normal to phy.=ical e.xaiiiination. Neurologic exandnation revealed h.yperactivity of 



Fig. 3. Case 2. (a) Patient at age of 22. (b) Patient at age of 66. Skeletal changes, 
particularly about joints, apparent. Evidence of interosseous muscle atrophj’’, especially 
in left hand. Acromegalic facial characteristics are evident. 


all the deep reflexes. Babinski’s sign was positive on the left, and the abdominal reflexes 
were absent. There was marked atrophy of the muscles of the arms and legs, and a few 
fibrillary twitchings were visible. Sensory’- perception was normal. 

X-ray examination showed ballooning of the sella turcica. Visual fields were within 
normal limits. The fasting blood sugar ranged from 117 to 152 mg. per 100 cc. Serum 
calcium was 10, phosphorus 4.1, and cholesterol 130 mg. per 100 cc. of blood. The blood 
sodium was 365 mg. (normal 330-355), and potassium 20.3 mg. (normal 16-22) per 100 
cc. There was slight anemia with hemoglobin 10 Gm. per 100 cc. and eosinophilia 12 per 
cent. Creatinine and creatine values on twenty-four hour urine specimens were de- 
termined on frequent occasions from February'- 15, 1938, to April 9, 1938. The creatinine 
varied from 455 mg. to 1180 mg., creatine from 50 irg. to 811 mg. On April 9, 1938, the 
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twentj'-four hour urinar}’ creatinine was 1000 mg. and the creatine was 50 mg. The basal 
metabolism values were as follows: 


2- 8-38 

+27 

1-31-39 

+24 

2-10-38 

+28 

2- +39 

+39 

2-15-38 
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2-28-38 

+16 

7-19-39 

+12 

4- 7-38 

+30 

9- 6-40 

- 0 

4- 8-38 

+31 




Muscle biopsies by Dr. B. S. Kline failed to reveal changes sufficient to be of diag- 
nostic sign'ficance. 

Our diagnosis included adenoma of the anterior lobe of the pituitary (acidophilic) 
with acromegaly, diabetes mellitus (mild), hypermetabolism with probable hyperthy- 
roidism, and amyotrophic lateral sclerosis. 

She was seen by three consultants in neurologj'. Two agreed to the diagnosis of 
amyotrophic lateral sclerosis. The third. Dr. S. Baumoel, dissented, pointing out that 
the course of the disease had not been so relentless as to permit such an unqualified 
neurologic diagnosis. In the light of subsequent developments his opinion seems to have 
been justified. The phyidcal findings and the metabolic changes simulate those in case 1 
closely enough, however, to induce us to include the record here for comparison. We 
have chosen to classify her case as one of acromegaly of the amyotrophic type. 

The patient was given \'itamin Bi, 10 mg. three times a day, Lederle’s liver extract, 
1 cc. daily, Lugol’s solution, 1 cc. three times a day for one month, and subsequently 
fifteen drops three times a day. The dose of liver and Lugol’s solution was varied from 
time to time. Protamine zinc insulin, in doses approximating 10 units daily, as well as a 
relatively high protein diet was given. From Februarj' 21, 193S, until ^larch 3, 193S, the 
patient was given x-ray therapy to the pituitarj' and thyroid glands. A total of 1000 r. 
was given over each temporal area and 1200 r. to the thjToid region. 

It is a matter of interest to note that Lugol’s solution in doses of 1 cc. three times per 
day did not result in any depression of the basal metabolic rate over a period of a month, 
and in smaller doses over a period of many months. This is a rather strong suggestion 
that factors external to the thyroid were important in the mechanism of increased oxy- 
gen consumption. It is also interesting that the radiation therapy administered over the 
thjToid and pituitary region apparently had no effect upon the basal metabolic rate. 

Blood sugar estimations were made both fasting and postprandially on repeated oc- 
casions following the beginning of insulin injections and were always found to be normal. 
Approximately one year later the patient reported that she felt stronger. No fibrillary 
tnltching was seen at that time, and the reflexes were less active. Babinski’s sign re- 
mained positive on the left. Improvement continued steadily, and in 1940 she was given 
vitam.in E (Ephynal made by Hoffraann-LaRoche) in addition to other medication. In 
1946, eight years after we first saw her and at the age of 74, she is able to do her own 
housework, walk unassisted upstairs, and work in her garden. (.4. recent examination 
showed an easily e.xhausted Babinski sign on the left.) 

Case 3. A man, aged 52, was first seen on April 22, 1946. He had been aware of an 
increase of skin coarseness and enlargement of the head and extrem.ities quite typical of 
acromegaly for the past five or six years. His chief complaint at admission was, however, 
progressive weakness in both lower extremities for a three-year period prior to this time. 
He described his legs as “feeling like rubber,” and for the three weelis before admission 
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he had been unable to stand b}' himself. He noted that his legs were smaller, flabbier, 
and that the muscles twitched at times. He had no weakness of the upper extremities. 
There was no headache or visual disturbance. He was irritable and had felt unusually 
depressed recently, and sexual libido had disappeared. The past history, the family 
history, and the sj’-stemic review were noncontributory. He had 1 child alive and well. 
Ph 5 'sical examination revealed a blood pressure of 120 s 3 'stolic and SO diastolic and a 
pulse rate of 84. His apjjoarance was typical of severe acromegal}'. The pupils were active 
and equal, and the fundi were normal. The submaxillaiy, digastric, and anterior cervical 
glands Avere slightly enlarged. The thyroid was not jialpable. The chest Avas barrel- 
shaped, and the lungs Avere clear. Extreme dorsal kyphosis Avas present. The heart Avas 
normal, and no murmurs were present. The external genitalia AA’ere normal. There AA'as 
marked atrophy and Aveakness of both legs, most prominent on the right. Fibrillary 
tAAdtehings AA'ere Ausible in both thighs. Babinski’s sign was negative. The deep reflexes 
AA'ere 3 -f-hyperactive except for the right ankle and knee jerk, AA’hich were 2 +hyperac- 
tiAm. There AA'^as no ataxia, and the abdominal refle.xcs Avere present OA'cr the upper half 
but absent over the loAA'er half of the abdomen. Photographs AA’ere not permitted. 

X-ra}'' examination of the skull demonstrated an enlarged sella turcica Avith smooth 
contour. The Ausual fields shoAA'ed an enlargement of the blind spot on the right ej^e. The 
Avater excretion test (Robinson, PoAA'er, Kepler) gave an index of 51.5. Semen examina- 
tion slmAA^ed 10,800,000 sperm per cc., a total count of 41,040,000, of AA'hich 95 per cent 
Avere nonmotile. Urinary gonadotropins measured slightly more than 105.6 mouse units 
per tAA'’ent\-four hours. The urinarj^ 17-ketosteroids (ketonic fraction) were 7.3 mg. per 
tAventy-four hours (normal 7-14). 

The possibilitj'' of deformity of the skull or of the cervical or dorsal regions of the 
spine as a cause of the neuromuscular changes AA^as seriously considered. Roentgeno- 
grams Avere carefulty revicAved Avith neurosurgeons and radiologists, and those who saw 
them believed that such an explanation AA-as not Amlid. 

The diagnosis lay in a choice between acromegal}’- and am 3 ’-otrophic lateral sclerosis 
versus acromegaly of the amyotrophic type. 

In an attempt to encourage nitrogen retention in the muscles, testosterone propionate 
25 mg. ever 3 ’' second day and a diet containing 125 Gm. of protein per da 3 '’ Avere given. 
One month later the patient reported that he felt stronger generall 3 '’, though his legs 
Avere not definitely improved. Two months later he claimed to be stronger and could 
Avalk unsupported, though Avith much difficulty, and could drive his own automobile, 
Avhich he had previously been unable to do. 

Shortly afterAvard he died suddenly folloAAung a cerebral A’^ascular accident. Autops 3 '’ 
Avas not obtained. 

SUMMARY 

One patient with acromegaly and proved amyotrophic lateral sclerosis is 
reported. Two patients with acromegaly are reported in Avhom a clinical 
diagnosis of amyotrophic lateral sclerosis was strongly suspected. Treat- 
ment designed to normalize the metabolic state was folloAved by slow but 
pronounced improvement in one. In the other, in a period of less than three 
months’ therapy, suggestive but unconvincing evidence of recovery was 
seen. 

It is suggested that in these patients the increased metabolic demand 
incident to the acromegaly was an important factor in the production of 
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the neuromuscular disease which simulated or actuallj^ was am3mtrophic 
lateral sclerosis. 
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CONJUNCTIVAL AND CORNEAL LESIONS 
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the Department of Medicine of the Johns Hopkins University and Hospital 

T he hypercalcemia, which accompanies certain disease states and may 
be the clue to the diagnosis of the underlying pathological physiology, 
is often overlooked by the clinician. The reasons for this are not far to seek, 
since the symptoms referrable to hypercalcemia per se are usually nonde- 
script and common to many disease patterns — namely, fatigue and vague 
muscle and bone pains, nausea with or without vomiting, and polyuria (1). 
In the past few years we have observed, in approximately one-half the pa- 
tients with hypercalcemia, distinctive phenomena in the eyes which are 
believed to be the direct result of the hypercalcemia. These observations, 
together with a brief discussion of the possible mechanism of their pro- 
duction and of their diagnostic value, form the basis of this report. 

DESCRIPTION OF LESIONS 

Two distinct types of ocular abnormalities have been observed; one in 
the conjunctiva, the other in the cornea. Neither can be identified except 
with the aid of the slit lamp. The conjunctival lesions appear as small 
glass-like particles (Fig. 1) within the conjunctiva of the palpebral fissure 
region. These minute areas are crystal clear, and not at all like the grayish 
patches sometimes seen extending superficially over a pteiygium. The le- 
sions may be many or few. Sometimes there is accompanjdng redness of 
the conjunctiva with complaint of conjunctival irritation; the latter may 
even be the patients’ most annoying symptom. In two instances biopsies 
of the lesions have been obtained. The amount of tissue obtainable was, 
of course, very minute. Microscopic sections were made from one bit of tis- 
sue and chemical analysis was performed on the other. The deposits were 
identified by a member of the Johns Hopkins University Department of 
Chemistry as ‘^probably calcium phosphate.” The patient suffered from 
hyperparathyroidism. This determination was made six years ago, and we 
have no way now of finding out what methods were used in identification. 
Furthermore, the note states that “there were many technical difficulties 
involved.” Microscopic sections taken from the other biopsied specimen. 
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which was removed from a patient with -vdtamin D poisoning, are depicted 
in Figures 2 and 3. Dr. Richard H. Follis’ description of these follows: 

“The epithelium in general is normal. Just beneath the basal layer and 
Ijdng in the most superficial connective tissue, there is purplish staining 
amorphous material which is more retractile than the rest of the tissue. 
There is no cellular reaction about this material. With the Von Kossa silver 
stain this material stains an intense black and is found to be granular and 
to be present in larger quantity than was suspected with the H and E 
stain. In most of the sites of deposition of this material, the overljdng 
epithehal cells are entirely normal. However, in several areas, where the 



Fig. 1 


silver staining substance is greatest, the basal epithelial cells show vacuoli- 
zation.” 

The second tjqje of ocular abnormality observ'ed occurs in the cornea. 
The corneal changes (Fig. 4) consist of hazj' grajdsh granular epithelial 
and subepithelial opacities running concentricallj- with the limbus, on 
either the nasal or temporal side or both. The opacity is most dense at the 
periphery, fading out centrally, but may faintly involve almost the entire 
cornea. Its appearance is quite similar to that of band keratitis which is 
ordinarilj* seen in association with intraocular inflammation and is familiar 
to all ophthalmologists. There is, however, a single difference ; in the corneal 
lesion here described there are clear areas within the area of opacitj". Band 
keratitis which is occasionally reported as a primary' disorder is extremely 
rare. “Priman,'” band keratitis may be progressive and seriously affect 
vision. Its etiologj' is unknown and it well may be that some .such cases 
may have been due to hj-percalcemia. The corneal involvement associated 
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Fig. 2 and 3. Case jf4.147SO Biopsy of conjunctiva. Tissue immediately placed in 
neutral formalin (formalin 10% saturated Avith magnesium carbonate). Pieces Avere im- 
bedded in paraffin, sectioned and stained AAuth Amn Kossa technique. Fig. 2. — XlOO 
magnification. Fig. 3. — X450 magnification. 
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•with hjTpercalcemia should not be confused ■with arcus senilis since the 
opacities are much more superficial. Also the lesions are easily distinguished 
from the "n-hite limbus girdle described bj’- Vogt. 

ANALYSIS OF CASES 

Over the 10-year period since the first conjunctival lesion of this tjTje 
■was noted, it has been possible for us to examine by slit lamp 20 patients 
suffering ■with elevation of the serum calcium. In eight instances calcium 
depositions in the conjunctiva were found; there were five instances of 



Fig. 4 


band keratitis in our series, and in all but one there were also present con- 
junctival lesions. Since 1940 ocular le.sions have been looked for in h 3 'per- 
calcemic patients at the Alassachusetts General Hospital, and seven in- 
stances of the band keratitis lesions have been encountered. As j'et no 
conjunctival lesions have been obseiwed bj' them. We have Dr. Da^^d 
Cogan’s permission to include his findings in this report (2) and the com- 
bined cases ■vill be discussed as a whole. Thus there have been seen to date 
16 patients ■with distinctive ocular lesions of these two tj'pes in hj'per- 
calcemic patients, 12 corneal, eight conjunctival (five ha^vdng lesions of 
both tj’pes). In hundreds of patients examined bj* one of us (Walsh) with 
the slit lamp during the last 10 j'ears, no patient without hj'percalcemia 
has shown conjunctival depositions of the kind described above. Since band 
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keratitis lesions of the so-called idiopathic type (i.e., without intraocular 
inflammation) arc extremely rare, the occuri-ence of 12 instances of such 
lesions in patients with h 3 '’pcrcalcemia is striking. It would seem that the 
ocular lesions in botli these t 3 'pes are definitely related to, and probably 
the result of, hyj^ercalcemia. 

TYPES OF CASES IN AVHICH THE OCULAR MANIFESTATIONS OCCUR 

Conjunctival deposits have been seen associated only with hyperpara- 
th 3 a-oidism and poisoning from vitamin D. Concentration of calcium in 
the serum of these patients has ranged from 12 to 19 mg. per 100 cc. Cases 
with vitamin D poisoning all had concentrations of serum inorganic phos- 
phorus of 3.5 mg. per 100 cc. or greater. Only one such case was without 
evidence of serious renal damage from the drug; the others all manifested 
albuminuria and casts, elevated non-protein nitrogen in the blood, with 
impaired ability to form concentrated urine and to excrete phenolsul- 
fonphthalein. The patients Avith h3q3erparath3u-oidism without serious 
renal impairment had low concentration of inorganic phosphorus in the se- 
rum (Table I). In three instances the appearance of the conjunctival depos- 
its has changed markedly after the h 3 '^percalcemia has been corrected. One 
of these, a patient suffering with mild vitamin D poisoning without note- 
worthy renal complications, showed onl 3 ^ a few of the crystalline deposits in 
the conjunctiva; when observed four months later Avith normal serum 
calcium, the deposits had entirely disappeared. A physician AAuth 
hyperparathyroidism and renal insufficiency had many conjunctiA'’aI de- 
posits prior to parathyroid surgery; tAvo years later, during AAdiich interval 
mild hypoparathyroidism had been present, all but a few of the conjuncti- 
val lesions had disappeared despite progression of renal insufficienc 3 '' and 
the development of hypertension. 

Another case is worthy of special comment. This patient had for many 
3'^ears suffered Avith h3'^pocalcemic tetany, probably due to a combination 
of deficiency of vitamin D further enhanced by hypoparath 3 a'oidism after 
thyroidectomy. She Avas given 250,000 units of calciferol daily for 15 
days. Serum calcium and phosphorus altered Avitli unexpected rapidity 
from 7.7 mg. and 3.4 mg., respectively, per 100 cc. to 15.8 mg. and 4.3 
mg. Routine slit lamp examination had been performed just prior to calci- 
ferol administration Avith negative findings. On the 15th day Avhen signs 
of vitamin D poisoning became apparent, there were readily Adsible charac- 
teristic conjunctival lesions. The patient left the Johns Hopkins Hospital 
and Avas folloAA^ed thereafter b 3 ’- Dr. Milton F. Little. Tavo AA'eeks after the 
lesions had appeared, they AA'^ere seen to be still present. Five months later 
reexamination b3'' Dr. Little shoAA^ed that the lesions had entirely disap- 
peared. 
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Table I 


Historj' Xo. 

Sex Age 

Diagnosis 

Ca 

IDE. % 

p 

ms. % 

' XP.V 
mE- % 

^ Prot. 
Gm. % 

1 

i 

, Ocular I.esions 

! 

J.H.H. 

F 

16S0&4 

40 

Vitamin D poisoning 

13.6 

3.9 

, 46.0 

7.0 

j CrystalsinbulbarconjunctivP, 

J.H.H. 

F 

421206 

62 

Vitamin D poisoning 

15.1 

5.2 

75.0 


Conjunctival crystals and band 
keratitis, bilateral. 

J.H.H. 

F 

414730 

59 

Vitamin D poisoning 

14.9 

3.5 

i 57.0 

7.0 

1 Conjunctival crystals and band 
! keratin's. 

J.H.H. 

P 

366421 

36 

Vitamin D jjoisoning 

15.8 

4.3 

1 23.0 

i 7.1 

! Conjunctival crystals appeared 
; vi-fthin 10 clay?. 

J.H.H. 

M 

419594 

54 

Vitamin D poisoning 

13.6 

i 4.6 

89.0 

i 

B 

Conjunctival crystal? and band 
keratitis, bilateral. 

J.H.H. 

M 

204618 

31 

Hj'perparaihjToidism 

D 

1 - - 
1 -.3 

82. 0 

6.8 

I Conjunctival crystals and band 

1 keratitis, bilateral. 

J.H.H. 

M 

190342 

49 

Hj’perparathjToidism 

19.3 

4.3 

90.0 


i 

Cbnjuncti^'al crystals. 

J.H.H. 

M 

194939 

59 

Vitamin D poisoning 

14.3 

4.6 

68.0 

1 

7.0 

Band keratitis. No conjunctival 
lesions. 

J.H.H. 

F 

224565 ’ 
31 

HjTJerparathjToidism 

13.6 

1.7 

1 

1 

36.0 ! 

B 


M.G.H. 

324826 

49 

Hj*perparothjToidism ^ 

12.4 

6.6 

Ele\*ated 

! 

i 

j .Abortive band keratitis. Con- 
jur:ctjv'al calcification. 

M.G.H. 

M 

268258 

25 

H j-pe rpara th>To i di s m 

1 

12.3 ' 

1 

4.8 

1 

Elevated 

B 

j Narrow stnp in corceallimbuc. 

M.G.H, 

M 

391430 

25 

Sarcoid 

7 beryllium poisoning 

15.6 

1 

3.1 

26.0 

6.7 

Chalk-like opacities of limbal 
comeae. 

M.G.H. 

M 

2.35557 

44 

HyperparatbjToidism 

12.0 

4.7 

132.0 

8.6 

Band keratitis. 

M.G.H. 

F 

252484 

36 

Sarcoid 

14.4 

4.1 1 

1 

■ 

, 

7.0 

.Abortive band keratitis. 

M.G.H. 

M 

254784 

27 

Vitamin D poisoning 

12-6 

4.3 

52.0 ' 

5.6 

j 

i 

j .Abortive band keratitb. 

M.G.H. 

F 

5S9 

59 

Hj’perparathjToidiam 

12,4 

2.4 

23.0 ' 

6.2 

j .Abortive band keratiti«. 


In the Johns Hopkins series of hj'percalcemic cases examined by sUt 
lamp, there have been five proven instances of h^.'perparathi.Toidism in 
which neither tj^je of ocular lesion was manifest. Six patients, who were 
suffering from multiple mj'eloma, sarcoid or skeletal carcinomatosis, have 
been examined; none thus far have manifested either tATie of ocular le- 
sion, nor have uremic cases with normal serum calcium and high serum 
phosphorus concentrations. However, Cogan has seen two instances of 
band keratitis in patients with hj’percnlcemia in association with sarcoid. 
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The keratitic lesions have appeared five times in the Johns Hopkins 
series, in four patients with vitamin D poisoning and renal insufficiency, 
in one patient with hyperparathj'-roidism who also had renal insufficiency. 
When first seen, serum calcium levels in the vitamin D cases were 13,6 mg. 
or higher per 100 cc., with phosphorus 3.5 mg. or above. The hjqjerparathy- 
roid patient’s serum calcium was 13.2 mg., phosphorus 3.8 mg, (he suffered 
also with renal insufficiency). Of Cogan’s seven cases, only one suffered 
with vitamin D poisoning, four had hj^^erparathyroidism (one with low 
serum phosphorus without renal insufficiency, the other three with ele- 
vated non-protein nitrogen and serum phosphorus) and two patients had 
sarcoid. The serum calcium concentration in this group vai-ied from 12.0 
to 15.6 mg. per 100 cc. 


DISCUSSION 

We are not, at this time, informed as to the exact nature of the lesions 
here reported. It has been assumed that the lesions seen in the conjunctiva 
with the slit lamp as refractile glass-like particles are, in fact, the sub- 
epithelial basophilic deposits so clearly outlined by the silver stain in the 
biopsy specimen. The pathological specimen demonstrated that the size 
of the areas is of the correct order, and the deposits lie just beneath the 
epithelial layer, both facts which make the assumption more tenable. The 
clinical lesions have never been seen by us or our colleagues in patients 
who did not have hypercalcemia, but a study of conjunctival biopsies is 
now in progress, designed to determine if pathological lesions of this sort 
occur in normal or other disease states. 

It is also entirely an assumption that the material in the lesions is cal- 
cium and that the salt is phosphate. The staining reaction is not altogether 
specific. By all odds the cation most likely to have been present in such 
a situation, however, is calcium; and the single specimen chemically ana- 
lyzed lends strong corroboration. The hj'^percalcemic state (presumablj'’ 
higher than normal ionized and diffusible calcium) is the only factor com- 
mon to all the patients, so far as we have been able to discern. Certainly 
the variations in serum concentration of phosphorus in this series were 
great, from levels of 7.3 mg. per 100 cc. to low levels in the uncomplicated 
cases of hyperparathyroidism. 

We are equally lacldng in knowledge as to why the calcium salt, if such 
it be, is deposited in the conjunctival basement membrane, and whether 
or not it is a deposit of the same salt beneath the surface epithelium of the 
cornea which causes the band keratitis. It may be that, since, basement 
membranes in general are basophilic, the ocular lesions are but visible 
manifestations of deposits in many basement membranes under metabolic 
conditions similar to the ones met with in these patients (3). Certainly 
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deposits in the basement membranes of the renal tubules in hjTiercalcemia 
and alkalosis have a similar appearance. 

We are wont to classify pathological calcification into two groups; 1) 
In one group are those cases in which it appears likely that a local process, 
usually degenerative, has produced changes conducive to the deposition 
of lime salts; in this group are the calcific lesions seen in the fat necrosis 
after leakage of pancreatic juice, calcification in arteriosclerotic plaques, 
in muscles after some hemorrhages and myositis ossificans, and the lesions 
of so-called idiopathic calcinosis. 2) The other group includes disease states 
which are accompanied by changes in the concentrations of ionized calcium 
or inorganic phosphorus, or both, in the serum. Examples of this tj^pe are 
^^carious calcification .seen in chronic alkalosis, certain cases of renal in- 
sufficiency, hjqDerparathj’Toidism and -vitamin D poisoning. 

The ocular lesions herein described would seem clearly to fall within 
the latter group. There must, however, be some factor other than hjqjer- 
ealcemia, as yet unknown, in the production of these ocular lesions, for thej' 
have not been observ^ed in all patients nith vitamin D poisoning or hj^per- 
parathyroidisra, and in our small group we have not been able to correlate 
the degree of elevation of serum calcium nor the duration of the patho- 
logical state -with their appearance. 

It is hoped that further studies -will aid in elucidating some of the 
mechanisms of calcification, stiU so poorlj^ understood. Recognition of such 
lesions by ophthalmolo^sts and other clinicians may also serve as an im- 
portant clue to diagnosis of patients with hjqiercalcemia, in whom the 
fundamental pathological phj’siology might not have been suspected other- 
■wise. 

SUMMARY 

Ocular lesions of two tjqjes, identifiable only by .slit lamp examination, 
have been obsers^ed in patients with hj'percalcemia. In one tj-pe there are 
small glass-like particles in the conjunctiva of the palpebral fissure area. 
Biopsy of one of these lesions showed a deposit of amorphous material, 
presumably a calcium salt, beneath the conjunctival basement membrane. 
Eight examples of this ocular abnormality are reported among 20 patients 
■Rath hjpercalcemia examined. 

Associated corneal lesions have been observ’-ed in four of these cases, and 
an additional seven have been seen by Cogan and his associates at the 
hlassachusetts General Hospital. The corneal changes consist of hazv' 
grajdsh granular epithelial and subepithelial deposits running concentri- 
cally -with the limbus on either the nasal or temporal side or both. These 
are quite similar to band keratitis, a picture familar to ophthalmologists. 

The only metabolic abnormality’ common to the entire group -with these 
two types of ocular lesions has been hypercalcemia. The lesions have been 
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observed in hyperparathyroidism, vitamin D poisoning and twice in pa- 
tients with sarcoid. The lesions have been associated with both very high 
and very low concentrations of serum phosphorus. In two instances the 
conjunctival lesions have disappeared after the hj^percalcemia was’ cor- 
rected. So far the corneal lesions have not been observed to disappear. 
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PREGNANCY TEST USING THE MALE TOAD 
CARLOS GALLI MAININI 

From the Sermce of Endocrine Diseases of the Rivadaria 
Hospital, Buenos Aires, Argentina* 

I N THIS report a new pregnanc3’' test is described, in which the male 
toad {Bxifo arenannn Hensel) is used as the reacting animal. 

The positmtj^ or negatmty of the test is determined bj' the presence 
or absence of spermatozoa in the urine of the toad preHousl}' injected with 
the urine of a woman suspected to be pregnant. 

The spermatozoa of the adult toad are in contact with the Sertoli cells 
and are grouped together, parallel to each other, in such a wa3^ that the3’ 
appear hke bundles. Occasionall3' the spermatozoa are free and detached 
from the wall of the tubes and can be seen as a loose skein. 

The relation between the pituitar3^ and the testis of Bxifo arenarxnn 
Hensel has been studied b3' Houssa3’' Lascano Gonzalez ( 2 ). The.se 
.authors found erddence that in the toad the pituitar3'- exerts a constant 
influence upon the spermatogenetic actmt3'’ of the testis, and that removal 
of the pituitar3^ produces testicular atroph3\ Repeated subcutaneous im- 
plantation of toad pituitar3’ caused testicular h3T)ertroph3' in normals and 
pituitarectomized animals. 

The administration, of toad pituitar3' to the toad produces the detach- 
ment of the spermatozoa, which appear free in the interior of the tubes. 
The phenomenon of the detachment of the spermatozoa and their migra- 
tion through the kidne3^ has been well studied b}' De Robertis, Burgos and 
Bre3^ter (. 3 ) in the Bxifo arenannn Hensel. Following their detachment 
the spermatozoa migrate to the bladder and are excreted with the urine. 

Based on the results shown in this report, the pregnant woman’s urine 
also has the propert3^ to induce the detachment and migration of the 
spermatozoa, which, some time after the injection, can be found in the 
urine contained in the bladder. 

The results here presented are comparable to those obtained in the rab- 
bit, because in ever3" case, simultaneou.sl3" with the reaction in the toad, a 
Friedman test was performed u.sing the same pregnant woman’s urine. 

METHOD.S 

Test animals: Toads weighing more than 100 grams were u.sed. Toad."; 
of less than 100 grams are apt to have incomplete .spermatogenesis. The 

Received for publication 3Iay 5, 1947. 

* Cliicf: Dr. Enrique B. del Castillo, Buenos .\ires, .\rgentina. 


65-3 



654 


CARLOS GALLI MAININI 


Volume 7 


majority of toads 'i^'ore recentty captured. Otiier.s iiad been in captivity 
more than one month. In some reactions, tonds injected one week before 
were used again. 

Urine injected: 10 cubic centimeters of the first morning specimen of 
urine from the suspected pregnant woman was injected info the lateral 
tymphatic sac of each toad. The urine wvas not subjeef ed to an}-- special pre- 
vious preparation (filtration, pH, concentration, etc.). All the injections were 
made during the morning. From that time on the toads were kept in their 
basins or cages. No special illumination was used, the toads being kept 
under the natural light of the laboratory. Simultaneoirsly, a Friedman test 
was performed with urine taken from the same sample, for the purpose 
of determining the coincidence of the two tests. The Friedman reactions 
were carried out independently by other investigators. 

Procurement of urine samples from the toad : The urine was obtained 
from the toad b}'- introducing a pipette into the anal canal. The pipettes 
used are of variable gauge, approximately the same as the ones of one 
cubic centimeter. To collect the urine the toad is dorsally held on the 
table, the pipette is introduced no deeper than 0.5 or 1 cm. in the anal 
canal and is gently moved back and forward until a drop of urine is seen 
to penetrate the pipette. It is of importance, wdien the pipette is intro- 
duced into the canal, that the end of the pipette be held upwards. This 
position of the pipette facilitates the collection of the urine. No more than 
a drop is necessaiy. Bj'' extracting this small amount the bladder is not 
emptied, and, if necessary, subsequent samples can be collected. 

Microscopic observation : A drop of the urine thus obtained is placed on 
a slide an'd observed directly under the microscope without previous smear- 
ing, fixing or staining. A strong illumination is not necessaiy. The sperma- 
tozoa are seen in great quantities as delicate undulating short dark lines. 

Time of observation: Most of the toads’ urines are examined 1, 2, 3 and 
22 hours after the injection of woman’s urine. In order to determine how 
long a positive reaction shows spermatozoa in the toad urine, some obser- 
vations were made until 3 days after the injection. 

Season of the year: These experiments were performed during the 
months of January and February, 1947, that is to say, during the summer 
months. 


RESULTS 

Total number of reactions 102 

Deaths due to the 2 

Comparable results 99 

Consistent results 94 
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Inconsistent results' 


toad positive — ^rabbit negative 
rabbit positive — toad negative 


Positive results 

Positive results observed at 1, 2, 3 bouts after injection 

Positives after 1 hour 

Positives after 2 hours 

Positives after 3 hours 


3 

2 

62 

47 

9 

36 

2 


Total 47 

Positive results observed during 3 days 18 

hlaximum time that spermatozoa could be found in the urine of these 

18 toads after injection 50 Lours 


Control experiments; As a control of this reaction, the urine of 77 dif- 
ferent subjects and several substances were injected. The 77 urines tested 
gave uniformly negative results. The urines injected were obtained from: 

Children: 5 males, 10 females. 

Normal adults vrith active sexual life; 18 men, 20 women. 

Women at menopause; With sjTnptomatology 6; without S 3 Tnptomatologj’ 5. 

Men above 60 ; 4. 

ThiTTotoxic adult women; 4. 

Secondary' amenorrhea: 3. 

Hirsutism: 2. 


Other substances : Other substances were injected as controls. The fol- 
lowing enumeration shows the name of the substance injected along with 
the dose per toad, the number of toads used and the results obtained. In 
every case the dose was given in one injection and observ'ations were made 
within 3 hours and at 24 hours after the injection. 


Estrogens: 10,000 tr. estradiol benzoate. . . . 

1 mg. stilbestrol 

Progesterone; 5 mg 


12 toads — negative 
14 toads — negative 

Testosterone propionate: 10 r g 

Thvroxin; I mg 

Insulin; 2 units 

Adrenaline: 0.5 cc. (1:1000) ’. . . 

Desoxvcorticosterone Acetate 10 mg 

Chorionic Gonadotropin; 1-10 u 

100 u 

500-1000-1500 u 

Serum Gonadotrouin: 500 u 

3 toads 

. . S toads 

. .. 12 toads.... 

. . . 6 toads — negative 

. . . 5 toads — negative 

. . . 6 toads — negative 

10 toads — negative 
. . . 6 toads — negative 

... 5 toads — negative 

. . . . 4 Positive 2 hours 
, . . . 4 Po.sitive 22 hours 
. . . . 4 Negative 48 hour.= 


Temperature: The influence of this factor was studied by' injecting .500 
u. of chorionic gonadotropin per toad, into 12 toads hept for 22 hour.~ 
at different temperatures. The rectal temperature of each toad was meas- 
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iired at the end of the 22 hour period, when the gonadotropin was injected. 
Of the toads witii an average temperatin*e of 26° C., 3 wei-e positive 30 
minutes after the injection and all at one hour. Of the toads with an aver- 
age temperature of 16° C., only one was positive at 30 minutes, and all at 
one hour. Of the toads with an average temperature of 9° C., no one was 
positive at 30 minutes, 4 were positive at one hour, and all one hour and 
45 minutes after the injection. 

DISCUSSION 

Based on the results reported, it seems that the ui’ine of pregnant 
women has the property of producing the detachment and migration of the 
toad's spermatozoa. The negative results, obtained with the control sub- 
stances injected — with the exception of chorionic and seiaim gonadotropins 
— and the consistenc,y of results with the ones obtained when performing 
the Friedman tests, suggest that the substance responsible for the reaction 
is the gonadotropin produced bj'- the placenta. 

Under the conditions in which these experiments were performed (season 
of the year, temperature, etc.) it can be concluded that this pregnancj’’ test 
has the following advantages: 

1. Speed of the reaction: All 47 positive reactions observed at 1, 2 and 3 
hours were positive within 3 hours (9 in one hour, 36 in two, and the re- 
maining 2 in three hours). The reactions which were negative at three 
hours remained so at 24 hours. 

2. Simplicity: 

(a) No special preparation of the urine to be injected is needed. 

(b) The injection is without difficulties. 

(c) The collection of the toad's urine is simple and no surgical intervention is needed. 

(d) The microscopic observation is immediate, without previous histological pro- 
cedures. 

(e) The' • icroscopic differentiation of spermatozoa is simple because of their number 
and well-defined characteristics of morphology and m.ovement. 

(f) The several steps of the technique can be performed rapidlJ^ Usually one observa- 
tion will not take more than one ninute from the moment that the toad is taken 
from the cage until the result 's established. 

3. Clear end-point: The positivity of the reaction is clearly indicated by 
the presence of spermatozoa in the toad’s urine. 

4. Specificity: Based on the results obtained with the control urines, 
this reaction is specific for pregnant women’s urine. 

5. Economy: The economy of the procedure is due not only to the low 
cost of the toad, but also because no special care is needed, i.e., food, 
handling, etc. In addition, the same toad can be used again after an interval 
of one week between reactions. The real practical value of this reaction is 
not definitely established by the data presented in this paper because of the 
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small number of urine examinations and because it might happen that the 
reaction of the toad could be different during other seasons of the year, i.e., 
during the mating period or variations of temperature. It would be of 
general interest to know if this reaction for the Bufo arenanim Hensel is 
also true for other species. 

The species difference in this tj^je of gonadotropic reaction is clearly 
demonstrated by the impossibility of producing o\'ulation in the female 
Bufo arenarum Hensel by the injection of pregnant woman's rrrine, a fact 
clearly established for the Xenopiis Laevis by Shapiro and Zwarenstein 
in 1934 (4). 

CONCLUSIONS 

1. The injection of 10 cubic centimeters of pregnant woman’s urine is 
followed by the appearance of spermatozoa in the urine of the toad Bvfo 
arenanim Hensel. 

2. Of 99 pregnancy tests simultaneously performed in the toad and in the 
rabbit, 94 results Avere consistent. Of the remaining 5, 3 toads were positive, 
and 2 rabbits Avere posith^e. 

3. In 47 posith'e reactions obserA'ed, spermatozoa appeared in the toad’s 
urine AAuthin 3 hours after the injection. The negative results during this 
time AA-ere still negath^e after 24 hours. 

4. In a group of 18 toads, once the spermatozoa appeared in the urine, 
it Avas possible to observe spermatozoa for a maximum of 50 hours. 

5. SeA''enty-seven urines from non-pregnant subjects gaA'e negative re- 
sults. 

6. The indiAudual injection of certain doses of estrogens, progesterone, 
testosterone, thyroxin, insulin, adrenaline, and desoxycorticosterone aa ere 
AA'ithout effect. 

7. The injection of indiA'idual doses of 100, 500, 1000 and 1500 i.tj. of 
chorionic gonadotropin gax-e positive results, and the injection of 500 i.tj. 
of serum gonadotropin gave some positi\'e results. 

8. Temperature seems to be a factor of importance in the speed of the 
reaction. 

9. Under the conditions in AA’hich these experiments AA’ere performed 
(season of year, temperature, etc.) the results obtained are stimulating and 
could be the base for a new pregnancy test. The characteristics of this test 
can be summarized as folloAA-s; 

A. Speed of the reaction 

B. Simplicity 

C. Specificity 

D. Clear end-point 

E. Economy 
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SUMMARY 

A new pregnancy test is described in which the male toad (Bitfo arejiarum 
Hensel) is used as the test animal. 

The injection of urine from a pregnant woman has the property of produc- 
ing the migration of the spermatozoa from the testicles of the toad to the 
bladder. The spermatozoa can be observed under the microscope in a drop 
of toad’s urine obtained by catheterization. 

Ninety-nine comparative results with the Friedman reaction simultane- 
oiislj'' made, and the results of 86 control experiments are shown. 

Under the conditions in which this stud}'’ was made, this pregnancy test 
has the advantages of speed of the reaction, simplicity, specificity, clear 
end-point, and economy. 
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Letter to the Editor 


To THE Editor ; 

AN OBSERVATION ON AIENSTREAL AIISBEHAYIORS 

T he normal functions or balance of the glands of internal secretion, 
or the endocrine system, are subject to extraneous influences. 
Shortly after returning to private practice from militar}' sendee, one of 
the obsenmtions that struck us most forcibly was the large number of 
menstrual misbehaxdors, either irregular C3'cles or dribbhng or excessive 
flow in man}’' of the j'ounger patients seen. The probability of there ha\'ing 
occurred during the war 3’'ear3 sufficient stress, strain, anxiet}', and emo- 
tional disturbance to produce a glandular imbalance seemed not unlikety. 

V'ith this in mind, and with the obsen'ation of an apparent preponder- 
ance of menstrual disturbances in 3'ounger indix-iduals, it was felt that a 
stud}^ comparing a pre-war 3’ear -with the last 3’ear of war might reveal 
some difference in the incidence of menstrual disorders. For this purpose, 
records were chosen for the 3’ears 1940 and 1945. Those indixdduals within 
the age groups from 19 to 39 onl}* were con.sidered. The onty menstrual dis- 
orders recorded in the stud}' were those diagnosed as menorrhagia, me- 
trorrhagia, and d3'smenorrhea. The findings were borne out b}' pathological 
reports of scrapings. If there was an}- question of pregnane}', such cases 
were eliminated. Likewise, fibroid gro-wths and other pathological processes 
of the peWs were eliminated as far as possible. In other words, only the 
actual functional disturbance of menstruation was recorded in this study. 

Figures were obtained from two of the metropohtan hospitals in the city 
of Dallas for the pre-war year 1940, at which time there was a total of S2 
cases of menstrual misbeha\'ior of the t}'pe mentioned between the ages 
of 19 and 39, and a total of all-age admissions of females of 9,141. In 1945, 
'vihich represents the cumulative effect of ''war nerx'es,'"’ there was a total 
of 368 menstrual disorders amongst a population of all-age admissions of 
12,398. These figures were tested for their significance. The difference in 
proportions of the two years was taken as indicated by the mathematics 
shown at the top of the next page. 

The standard error of the difference was thus computed, which was 
found to be .0019. The difference in proportion d^^■^ded by the standard er- 
ror of the difference, which is considered a formal significance test, is 11 
times the standard error of difference. Biometrically, any difference that is 
greater than twice the standard error is considered significant : that is, 
it ib considered not to be a re.sult of chance observation. 
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Table I. Baric Data 


]940 

1945 


Total AdiLiRsions 

9,141 

12,398 


Functional Menstrual 
Disorders 
82 
358 


Biometric Analysis 



+ 

— 

Total 

Proportion 

1940 

82 

9,059 

9,141 

.0090 

1945 

3G8 

12,030 

12,398 

.0297 

Total 

450 

21 ,089 

21 ,539 

.0209 


Difference in proportion + = .0297 —.0090 = .0207 
Standard Error of Difference 




0209) (.8791) (.0209) (.8791) 

— r 


9141 


12398 


I 


/ .018373 , 

.018373 

I 

0141 ^ 

' 12398 


= ^.00000201 +.00000148 


= V'.00000349 


= .0019 

Difference .0207 

= = 11 

Standard Error of Difference .0019 


The observation, therefore, leads one to feel that the four j^ears of war 
tension played a rather strildng role in traumatizing the glandular balance 
resulting in an endocrine imbalance as judged by the increased incidence of 
menorrhagia, metrorrhagia, and dysmenorrhea. We are certainly cogni- 
zant of other possible variables that doubtless contributed to this finding, 
but feel that the most important factor or factors were the results of the 
anxiety state that was admittedly present among the daughters, wives, 
or sweethearts of the men who were serving in the Armed Forces, to say 
nothing of the general and over-all effect on the population and its social 
fabrications. 

It is hoped that this observation will be duplicated in some other hospi- 
tals in order to see if the same results are noted. Such knowledge adds 
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immeasmably, should it prove to be true, to our concept and increasing 
knowledge of psj’^chosomatic medicine or functional disturbances in general. 
Its implications, further, as to the possible care and therapeusis for such 
conditions, both in indi\ddual peacetime care of the patient or in the pres- 
ence of another holocaust would likewise be informative. 

J. Shiklet Sweexet 

A. E. H.\ley axd Leoxa Yaklix 

Fort Logan Veterans’ Hospital 

Denver, Colorado 

April 28, 1947 

The senior author (J.S.S.) ■wishes to ackno'wledge ■with thanks the help of Lowell J. 
Reed, Vice President of Johns Hopkins University, in making the biometric analj-sis 
included in this study. 


Book Review 


Riddle, Oscar and Associates. Studies on Carbohydrate and Fat Me- 
tabolism. With Especial Reference to the Pigeon. "Washington, D. C. Car- 
negie Institution of Washington (Pub. 569). 

This volume provides information on hitherto little-kno^wn aspects of the physiology 
of the pigeon, and places in relief the relatively few observed differences in mechanisms 
for the regulation of carbohj'drate and fat metabolism in birds and mammals. The vari- 
ous investigations deal especiallj' with the role of the several hj-pophyseal hormones in 
the regulation of blood sugar, ketosis, muscle and liver glycogen, heat production, plasma 
fat, and liver fat. Tests ■with hypophyseal hormones were supplemented by tests ■with 
insulin, thyroxin, sex steroids, and hormones of the adrenal cortex. Rabbits and rats, 
in addition to pigeons, were used in some of these studies. The action (and assay) of 
pituitary extracts obtained by fractionation ■with ammonium sulfate was studied ex- 
tensively, and the results fully related to those of pre^vious investigators in the field. 
Supplementing the use of intact pigeons, several hundreds of tests were made on birds 
from which one or another hormone-producing gland was removed — namely, thyroids, 
pancreas, one or both lobes of the pituitary-, testes, ovaries, adrenals, and parathyroids. 
Cyclic glycemias and Hpemias associated ■with egg production in pigeons and doves were 
found; and some evidence is reported which supports the x-iew that hormones of the 
adrenal cortex and ovary, respectively, induce this cyclic fluctuation of these two sub- 
stances in the blood. 
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AWARDS AND FELLOWSHIP 


for work done. The amount of the fellowsliip is $2,500.00 annually. The nomi- 
nee must possess the degree of Doctor of Pliilosophy or Doctor of Medicine 
or their equivalent. It is suggested that no restriction be placed on age, but 
that preference be given to applicants who ha^'■e recently completed the re- 
quirements for their Ph. D. or M. D. degree. The nominee must present e'vdr 
dence of scientific ability as attested by studies completed or in progress 
and/or the recommendation of responsible individuals; submit a program of 
proposed study; indicate one or more institutions where the proposed pro- 
gram will be carried out; submit statement of approval from the investi- 
gators with whom he proposes to conduct his research; serve full time if 
awarded a fellowship. A small amount of time (10 to 15 per cent) may be 
allotted for course work or for participation in teaching, the latter purely on 
a voluntary basis. 


AMERICAN ASSOCIATION FOR THE STUDY OF GOITER 

VAN METER PRIZE AWARD 

The American Association for the^Studj'’ of Goiter again offers the Van 
Meter Prize Award of Three Hundred Dollars and two honorable mentions 
for the best essays submitted concerning original work on problems related 
to the thyroid gland. The Award will be made at the annual meeting of 
the Association which will be held in Toronto, Canada, May 6th, 7th, 8th, 
1948 providing essays of sufficient merit are presented in competition. 

The competing essays may covei’ either clijucal or research im’’estiga- 
tions; should not exceed three thousand words in length; must be pre- 
sented in English; and a typewritten double spaced copy sent to the cor- 
responding secretary. Dr. T. C. Davison, 207 Doctors Building, Atlanta 
3, Georgia not later than February 1st, 1948. The committee, who will 
review the manuscripts, is composed of men well qualified to udge the 
merits of the compefng essays. 

A place will be reserved on the program of the annual meeting for pres- 
entation of the Prize Award Essay the author if it is possible for him to 
attend. The essay will be published in the annual Proceedings of the Asso- 
ciation. This will not prevent its further publication, however, in any Jour- 
nal selected by the author. 

T. C. Davison, 
Corresponding Secretary 
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THE SYNDROME OF CONGENITALLY^ APLASTIC 
OVARIES WITH SEXUAL INFANTILISAI, HIGH 
URINARY GONADOTROPINS, SHORT STATURE 
AND OTHER CONGENITAL 
ABNORAIALITIES 

TABULAR PRESENTATION OF TWENTY-FR'E PRE\UOUSLY 
UNPUBLISHED CASES* 

H. LISSER, L. E. CURTIS, R. F. ESCAMILLA, 

AND MINNIE B. GOLDBERG 

From the Department of Medicine, Unirersity of California Medical School, 

San Francisco, California. 

I N 1938, Turner (7) reported 10 instances of a new sjTidrome, confined to 
females, and characterized by sexual infantilism, short stature, webbing 
of the neck, and cubitus valgus. This was the first report in the American 
literature calling attention to the sjTidrome, which later was found to in- 
clude congenital^ aplastic ovaries. The ne.xt contribution to the under- 
standing of this condition appeared in 1942 when Varney, Kenyon, and 
Koch (8) described 4 short, sexually retarded females, all of whom excreted 
abnormal^" large amounts of urinarj' gonadotropins; indeed their titers 
equalled those of castrate or postmenopausal women. On the ba.sis of 7 


Received for publication March 28, 1947. 

* Presented in abbreriated form at the 2Sth Annual Meeting of the .Association for 
the Study of Internal Secretions, San Francisco, .Tune 29, I94G. Since this paper was sent 
to press, one of the patients (Case 5) was included in an article by one of us (Minnie B. 
Goldberg) aith Maxwell and Smith as co-authors, which appeared in this .Tournal, 
Vol. 7, p. 11, .Tanuary, 1947. 
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scattered autopsy reports discovered in the foreign literature, they sug- 
gested the importance of ovarian aplasia as one of the cardinal character- 
istics of the syndrome. Later that same year, Albright, Smith, and Fraser 
(1) submitted 11 patients of their own, particularly stressing the primary 
ovarian insufficiency and discussing its differentiation from primary pituit- 
ary infantilism. Two of their patients had been examined by means of the 
peritoneoscope and no ovaries were seen. In 1943, Schneider and McCul- 
lagh (5) described 5 cases of “Turner’s syndrome.” In 1944, Shereshevsld 
(6) reported 6 cases, the chai-acteristics of which seemed to justify their 
inclusion in this group. One of these cases had been published previously in 
1925, but even in 1944. the author was unaware of the articles referred to 
above and made no mention of congenitally absent ovaries or high urinary 
gonadotropins. A review of the literature with tabular presentation of 
most of the previousl)’- reported cases was pubhshed in 1944 by Wilkins and 
Fleischmann (9). Their article included also a table of IS cases in which 
autopsy or exploratory laparotomy revealed absent or rudimentary 
ovaries. These authors added 5 cases of their own, 4 of them confirmed by 
biopsy studies. 

“Ovarian agenesis” is the name that Willdns and Fleischmann selected 
for this syndrome. We have refrained from emplo3dng this title, since in our 
opinion, it attaches undue and unwarranted significance to this feature, and 
seems to imply that the other characteristics such as short stature and 
various congenital abnormalities are consequent to the ovarian aplasia. 
Such an assumption seems to us most unlikelj'^ as it did to the above 
authors. This will be discussed later in this paper. 

As presently accepted, the syndrome is characterized by congenitally 
aplastic or completely absent ovaries, sexual infantilism, high urinary gon- 
adotropins, and usually by short stature. Other occasional findings are 
webbed neck, cubitus valgus, coarctation of the aorta, and other congenital 
abnormalities. To date about 60 cases have been published. We are adding 
25 patients, the diagnosis in 6 having been proven by exploratory laparot- 
omy or peritonescopy. Of the remainder, 10 patients were found to have 
an abnormally high urinary gonadotropin (FSH) titer. In the other 9 
patients, the diagnosis is presumptive, based on typical clinical character- 
istics. To conserve space, the customary detailed presentation of each case 
is omitted, all pertinent data being compressed into tabular form. 

DISCUSSION OF DIAGNOSTIC CRITERIA IN TABLE I 

These patients came under our observation at ages varying from 8 to 
39 years. It is to be noted, however, that the diagnosis of ovarian aplasia 
was not entertained in some instances until several years after they were 
first seen. 
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Castrated 
at 5 yrs. 


Exploratory Peritoneoscopy Peritoneoscopy Exploratory Exploratoiy' Peritoneosc 
Laparotomy Aet 29^ Twdce Aet Laparotomy Laparotomy Aet 27 

Aet 13 15 & 17 Aet 15 Aet 2S 



Aged 33 Yrs. 13 Yrs. 29^ Yrs. lol Yrs. 15Yrs.3Mo.s. 15 Yrs. 27 Yrs. 

Case 5 Case 2 Case 3 Case 4 Case 1 Case 6 

Fig. 1. Proven Ovarian Aplasia 

Six cases of ovarian aplasia, 3 proven by e.xploratory laparotomy and 3 by peri- 
toneoscopj'; and for contrast a 33 year old female who was castrated at 5 I'ears of 
age by two ovariectomies, six months apart, the first because of an ovarian hematoma 
and the second because of an ovarian cyst with twisted pedicle. She shows the tjTiical 
disproportionately long extremities and trochanteric fat pads characteri.stic of so-called 
preadolescent eunuchism and eunuchoidism. Five of the 6 congenital cases are under 55 
inches tall. Tlie sixth is the only exceptionally tall patient in the entire series of 25 
cases. See Figure 4 for appearance of pelvis in case -L 

It may at once seem surprising that thi.s sjmdrome should receive con- 
sideration in a girl only 13 years of age (the youngest ca.se on record in 
which the diagnosis has been verified (case 5, Figure 1), .since the menarche 
normally often does not occur until 14 to 16 years of age. This girl had been 
studied for five years pre\'iously because of failure to grow. The stunting in 
association Avith .se.vual infantilism aroused the .su.spicion of ovarian apla.sia. 
Sixteen of 25 patients (64 per cent) were reported as being “always small": 
of the remaining 9, the onset of stunting was noted between the ages of 4 
and 13. In this group, therefore, .short stature was apparent in the majority 
during the first year of life, and at the latest by the age of 13 years.’ 

* In only 1 of our p-itients (case S) was there any sucgestion of the a?-o?iation of 
injury with the onset of stunting. 
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Age 

Onset of 
Stunting 



•■Shield- 


Sexual Hair 

External, 

'fio. 

rnfi'pnt 


ffciglit 

Dnild 

like" 

Chest 

Jlrc.isfs 

I’ubic 

Axillary 

internal 

Genitalia 

13. 

A.'.AE—privntcp.iticnt, 
Dr. M. Goldberg 

18(11110) 

Always 

small 

snj in. 
(ISO.S cm.) 

Boyish 

0 

Sliglit develop- 
ment. Had had 
previous treat- 
ment. 

Moderate. 

Previous 

treatment. 

Moderate 

Infantile 


C./I.~U-5I0r3 

1 

loafl-iG) , 

1 

Alnayo 

sin.nll 

irj in. 

(121 cm.) 

Medium 

0 

0 

Very sparse 

1 

Very 

sparse 

Small. Uterus it ova- 
ries not felt 

IS. 

//.ir.— U-I32055 

31 (1010) 

Alw.-iys 

Bhorl 



Slightly-1- 

Fair develop- 
ment 

No.-mal 

Normal 

Small cervix it uter- 
us. Ovaries not feH 

0. 

/>./?.— U-I2IP7S 

22 (1915) 

13 

51 in. 

(137 cm.) 

Stocky 

0 

Well developed 
pubertal type, 
small nipples 

Sparse 

Sparse 

Small uterus. Ova- 
ries not felt 


I’nKSUMrTIVE CASES 


1 

A.C.— OPD-114588 

24 (1924) 


5GJ in. 
(143 cm.) 

Thin 

+ 

0 

Sparse 

Sparse 

Infantile. Diaries 
not felt 

8. 

A/.S.— U-723GG 

15 (1929) 

Always 

small 

54j in. 
(138.5 cm.) 

Stocky 


0 

Sparse 

0 

Infantile 

9. 

i?.i/.— private patient, 
Dr. H. Liascr 

30(1932) 

1 

Always 

short 

5Siin. 
(149,5 cm.) 

Medium j 

+ 

0 

Sparse 

Sparse 

Very small uterus. 
Ovanes not felt 

!0. 

i,.ir.— U-47G09 

18 (1939) 

1 

, 1 
; i 

Under 13 


Slightly 

stocky 

+ 

0 

Sparse 

1 

Sparse 

Infantile. Tiny cer- 
vix only 

II. 

ii.ir.— U-74112 

22(1941) i 

1 

4-5 

1 53J in. 

' (ISScm.J 

1 

1 

I 

1 

1 

0 

9 

1 ” 


>2. 

E.D.— private patient. 
Dr, H. Lisser 

21 (1942) 

1 

Always 

short 


1 Stocky 
with 
largo 
j legs 

+ 

Underdeveloped 

Sparse 

Sparse 

1 Infantile, endoscopic 
' shows cervix less 
than 1 cm. in diam- 
eter 

>3. 

24. 

D M . — private patient, 
Dr. H. Lisser 

15(1942) 

Always 

short 

i 53? in. 
(130 cm.) 

Slightly 

stocky 

4" 



0 

Infantile. Ovaries 
not felt 

E./7. — private patient, 
Dr. H. Lisser | 

30(1943) 


Oil in. 
(I5G cm.) 

1 Stocky 

! 

+ 

0 

Sparse 


Infantile. Ovaries 
not felt 

25. 

K'.D.— private patient, 
Dr H. Lisser 1 

10(1943) 

Always 
short , 

56| in, 
(143 cm.) 

' Stocky 

1 

+ 

0 

Sparse 

0 

Ovaries not felt 
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, Short Co- 

,, ^ Blood ... 

Menstrua- _ or bitus 

tion Webbed Val- 

sure _ 

Neck gus 


Other Con- 
genita! Ab- 
normalities 


Urinary Go- 
nadotropin 
Excretion 


Bone Osteo- 
Age porosis 


Exploratory 
Laparotomy or 
Peritoneoscopy 


Additional Data 




-^192s^.r. 18 

— 2SS if.t;. 


-f-2SSxf.i:. 14 0 

-384 MX. 


Rudimentary 1st rib +184 M.c. between 
on left. Fusion of 1st —30SM.tr. 21-25 

&2Ddrib3 onrt. 



One scant 
period aet. 
17 


+3S4 M.u. 
-4S0 mx. 


0 UO/lOOl + 



Blowing systolic 
heart murmur. 


Excess glial tissue in 
cj'es. Spina bifida 
occulta 



: Has slight tendenej' to hirsutism, 
; moderate progeia 


Married “happilj'” five years 


I Looked young. Occasional hot 
i Hashes. Mental age 13. BMR 

! -fsre 



Coarctation of the 
aorta. Double left 
Bdney. pelvis, d: 
ureter 


Hot flashes from age IS 


Face looked old, body looked young. 
I Had Eevere rhrumatoid arthritis. 
\ Sella "rather small." BMR+9 and 
1 +33^. Cholesterol 175 


i I/>oked young. Was a teacher. 
I Chest x-ray showed small heart & 
' aorta, but no cridence of coarcta- 


I L/Xiked aet. 12-13. Bluish scl'rae. 
; Deep voice 


I Kails f.-arile, skin and hair d.T, 
slow mental reactions, alop^ia 
areata. BMR —5^ 
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Another Cliarnctcristic Case (8) (No Pliotos) Positive at 2SS 

Negative at 384 

Eui. 2 {coitlinuctl). Cases with liisli urinary Ronadotropins 
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In this series the height ranged from 473^ inches (120.5 cm.) to 6734 
inches (171 cm.) with an average of 55.2 inches (140 cm.). It is to be noted, 
however, that onlj'- 5 of the 25 patients exceeded 57 inches (145 cm.), and 
their heights were, respectively, 5834 indies (148 cm.), 58-7/8 inches (149.5 
cm.), 5934 inches (150.5 cm.), 6134 inches (156 cm.), and 6734 inches (171 
cm.). Interestingly enough, peritoneoscopy in the exceptionally tall 
patient {case 6, Figure 1) revealed an empty pelvis. From these figures it is 
reasonable to conclude that patients with congenital ovarian aplasia as a 
rule are under 57 inches (145 cm.). It should be noted, however, that in the 
literature reviewed and cases reported by Willdns and Fleischmann, (9) 6 
out of 47 cases were found with a height of over 60 inches, and 4 of these 
were over 62 inches. The tallest was the patient of Pela (3) who was re- 
ported to be 70 inches in height; at autopsy the ovaries were described as 
the ‘'size of orange seeds.” 

Nevertheless, we do not believe that the ovarian aplasia bears any etio- 
logic relationship to the short stature exhibited by the great majorit)’’ of 
these cases. We oppose the concept of sexogenous dwarfism and are dis- 
posed to explain the deficient growth on a genetic rather than an endocrine 
basis. 

Sixteen of the 25 patients (64 per cent) were described as having a 
stocky build. Only 2 were considered thin. A characteristic “shield shaped 
chest” was another frequent finding. The thorax was prominent anteriorly, 
broader than normal Avith widely spaced nipples, and with an increased 
antero posterior diameter similar to the “barrel chest” of emph 3 ’’sema. 
This “shield chest”, which has not been emphasized heretofore, was noted in 
17 of our 25 cases (68 per cent) (especially marked in cases 1,2, If-, 11^ 18,22, 
and 25. See Figures 1,2, and 3). The chest enlargement showed a remarkable 
correlation with stocky build, the association occurring in all but 3 cases. 
It may emphasize the clinical impression of stockiness. 

As Avould he expected in this condition characterized by sexual retarda- 
tion, breast development Avas completely absent in 20 of the 25 cases. 
Slight development existed in 4 preAdous to an}'- estrogen therapy. An ex- 
ception Avas in the Avell-developed breasts of a rather atypical patient {case 
16, Figure 2) AA^ho had had a single spontaneous menstrual period at 17 
years of age, fiA^e years before she came for examination. Curiousl}'’ enough, 
her leA^el of gonadotropin excretion Avas next to the highest of those tested 
(384 mouse units per tAventy-four hours). 

A A’^er}’’ sparse amount of pubic hair AA^as present in most of these cases. 
Axillaiy hair, if present at all, Avas very sparse indeed. Case 16 constitutes 
the single exception. This patient exhibited a constitutional hirsutism, 
AAdiich hoAA^eA^er, aa^s not heterosexual. It aaIII be noted in her photograph 
(Figure 2) that her pubic hair AA-^as abundant and the axillary hair Avas also 
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normal in amount. She had had considerable estrogenic therapy prior to 
the photograph but claimed that neither the sexual hair nor the .slight 
breast development was influenced thereby. This will be discussed further 
under therapy. 

The external genitaha were invariablj’’ infantile, but in 3 instances {cases 
4, 10, and 16) the patients were married and claimed satisfactory sexual 
relations. A third married patient {case 9) also reported satisfactory 
marital relations, but her vagina was found to be so small that normal 
coitus seemed most improbable. In 1 patient {case 6) a plastic operation had 
been necessary to form even a small vagina. Case 15 admitted ha'ring had 
intercourse on several occasions, and from the pehdc examination this 
seemed probable. 

As regards the internal genitalia, no adnexa could be felt in any of the 
patients by rectal or pehdc palpation. In 8 instances the uterus or cer^dx 
were described as ver}^ tiny. 

Primary amenorrhea existed in all but 2 of the 2,5 patients, these 2 each 
having had a single scant period before recehdng anj" endocrine therapy. 
One of these {case 25, Figure 3) showed the stigmata of Turner’s S 3 Tidrome, 
vdth webbed neck and cubitus valgus. The other patient alread}^ referred 
to {case 16) had rather well developed breasts and high urinarj' gonadotro- 
pin excretion. Unfortunatelj’’ neither of these patients was explored, but 
the evidence suggests that some ovarian tissue was probablj’- present and 
that a high urinary gonadotropin titer does not necessarilj’- indicate com- 
plete absence of gonadal tissue. 

In 5 cases the systoUc blood pressure Avas under 100 mm. of Hg, the 
lowest leA^el being 88. We do not attach any .significance to these mildlj' Ioav 
levels. On the contrary, it should be noted that in 4 instances the SA'stolic 
pressure Avas 140 or oAmr — namely, 140, 158, 160, and 200 mm. Hg. Coarcta- 
tion of the aorta was proA^ed in onlj-- 1 of the.se. Wilkins and Fleischmann (0) 
likewise noted hypertension in some of their ca.ses. 

Of the stigmata emphasized bj' Turner, (7) webbing or apparent .shorten- 
ing of the neck was noted in 14 of our 25 cases (56 per cent). Cubitus A'algus 
Avas .specificalty looked for in 16 cases. It AA-as present in 9 and .suggestiA'e in 
1 (total — 62 per cent of cases tested) (See Figure 2). 

EleA'en of the 25 cases showed other congenital abnormalities. Four of 
these invoh^ed the cardioA-ascular .sj'stem; coarctation occurred onh' once. 
Of particular interest AA'ere the findings in case 1 (Figure 1) AA'here the 
patient AA'as explored in an effort to find the cause for repeated seA'ere gastro- 
intestinal hemorrhages. It AA'as noted bj* the surgeon* that there Avere no 
arterial or A'enous arcades in the me.senterA' of the small bowel and the 


- Dr. Leo Elocsser of San Francisco. 
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Eight patients in whom the presumptive diagnosis of congenital ovarian aplasia 
seemed justified by clinical characteristics. Heights in 7 ranged from 531 inches to 
581 inches. One had reached 61 J inches. The majority show a stocky build with the 
characteristic “shield” chest. 
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bleeding bad presumably occurred from hemangiomata in the intestinal- 
wall. At the time of the exploration he noted also that neither uterus nor 
ovaries were present in the pelvis. The patient subsequently died, after 
another severe bowel hemorrhage, the hemoglobin dropping once to as low 
as 15 per cent. Six of the patients had skeletal abnormalities as follows; — 
Madelung’s deformity of the wrist in 2, osteogenesis imperfecta tarda in 1, 
anomalous position of a toe in 1, spina bifida occulta in 1, and abnormal 
development of ribs in 1. 

Fifteen of the 25 cases were tested for gonadotropin output (FSH) in the 
urine.^ All excreted abnormallj’’ high amounts. The method used was a 
slight modification of that published by Klinefelter, Albright, and Gris- 
wold (2). The usual range for adult menstruating females is 10-50 mouse 
units per day and in children of premenarchial age the range is 0-5 mouse 
units. Postmenopausal women excrete from 100 to 550 mouse units per 
day. The lowest titer in our series was 27 mouse units in a child of 13 (case 
5, Figures 1 and 2) which was well above the normal for that age. Eleven of 
the remaining 14 were over 150 mouse units with the highest in cases 2, 12 
and 16, each of whom excreted over 384 mouse units per twent 3 '-four hours. 
In the present state of knowledge concerning congenital ovarian apla.sia, 
the finding of a high urinarj' gonodatropin output would seem to be of 
paramount importance in establishing the clinical diagnosis, especiallj’’ in 
those cases which are somewhat atj'pical. It should be noted that the gonad- 
otropin excretion value drops to normal levels when the patient is under 
treatment vdth estrogens. This is illustrated bj^ our experience in case 9. 
The level on this patient was determined while she was taking stilbestrol 
42 mg. monthty and the result was 9.2 mouse units, within normal limits. 
She was tested again after thirty day^s without treatment and this time the 
test was positive for 192 mouse units. 

Bone age studies were performed in 24 of the patients and retardation of 
more than two years was noted in only 4 instances. An additional 7 .showed 
slight retardation, but in the remaining 13, the bone age corresponded to 
the chronological age. Thus retardation of epiphj^seal closure is not the 
usual finding in this .sjmdrome, which is surprising in ^■iew of the striking 
genital infantihsm. In this connection, one should recall that in pre- 
adolescent eunuchoidism (in both sexes) some of the epiphj'ses remain 
ununited, even after the second decade. 

The incidence of osteoporosis in our group was not as high as reported by 


’ Thanks are due to Dr. Nellie Halliday, director of the Hormone Laboratory, 
under whose supervision these tests were performed. This laboratory is supported by 
grants from the Christine Breon Fund and Ciba Pharmaceutical Products, Inc., which 
are herendth gratefully acknowledged. 



67S 


LISSER, CURTIS, ESCAMILLA, GOLDBERG 


V chime 7 


other authors. Fleischmann and Wilkins (9) noted its presence in 11 out of 
30 cases, Avhereas our roentgenologists mentioned it in only 5 instances out 
of 17 with adequate radiologic study. Part of this difference in incidence 
may be ascribed to varying criteria of what constitutes osteoporosis in x- 
ra}'^ films. The age of the patient does not appear to be a determining 
factor. 

Six of our patients were subjected to peritoneoscopy or exploratory lap- 
arotomy (Figure 1). Ovaries were either absent, or represented by vestigial 



Fig. 4. Artist’s drawing of appearance of pelvis at exploratory laparotoni}'’ (per- 
formed by Dr. E. W. Overstreet in case 4). A. Uterus, infantile in t 3 "pe. B, B. Fallopian 
tubes, tortuous and rather attenuated. C, C. Rudimentaiy round ligaments. D, D. 
“Streak” ovaries. E. Yellowish dots, probablj' fat in subserosa. November 1942, age 
15L 

streaks (Figure 4). The youngest (cased), aged 13, was explored in order to 
verify the diagnosis so that therapy to promote growth could be instituted 
well in advance of epiphyseal closure. 

A word of caution should be added regarding complete acceptance of 
peritoneoscopic findings. In case 2 (Figure 1), where uterus and tubes were 
stated to be absent, a rudimentary uterus and cervix had been palpated 
rectally, and the cervix was visualized per vaginum shortly after estrogen 
therapy was instituted. Another patient (case 3, Figure 1) was subjected to 
peritoneoscopj'^ at 15 and 17 years of age, and no ovaries were seen on 
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either occasion. However, she menstruated regularly for one j^ear after 
cessation of estrogen therapj’-, and subsequently for over three years 
periods have occurred irregularly at four to nine week intei^'als without 
any therapy whatever. Therefore, this patient must have possessed 
ovarian tissue not recognized by peritoneoscopy. 

DIFFERENTIAL DIAGNOSIS 

The most important condition to be considered in differential diagnosis 
is primary pituitary infantilism, which likewise is characterized by short- 
ness of stature and retarded sexual development. The outstanding differ- 
ential point is the level of urinarj’- excretion of pituitarj^ gonadotropins 
which is low or absent in pituitary infantilism as contrasted with the 
decidedly high titer found in ovarian apla.sia. There are a number of other 
distinctions, especially emphasized bj’' Albright, Smith, and Fraser (1), 
which maj’- be helpful in deciding whether the identical primar}’^ amen- 
orrhea, infantile mammae, uteri, and vaginae originate from an anterior 
pituitary failure or a primary ovarian lack. These differences, however, are 
more suggestive than comnncing ; for instance, patients suffering from con- 
genital ovarian aplasia are as a rule short of stature, but not as tiny as 
pituitary dwarfs. Furthermore, a small amount of pubic and axillarj^ hair 
is usually present and more can be induced to grow bj" estrogen therapj', 
whereas the above authors contend that pituitary dwarfs do not have anj- 
sexual hair and none is produced by estrin therapy. One of the character- 
istic features of the sj-ndrome discussed in this paper is a rather strong 
well-nourished stocky build with broad deep "shield chest,” in contradis- 
tinction to the slender gracile Le\i-Lorain t 3 q)e of skeleton tjqjical of hy- 
poph 3 "seal infantilism. We have pre'ciousty mentioned the normal or onlj^ 
slightlj’^ retarded bone age which differs from the much greater retardation 
in pituitary" dwarfism. Our findings again are in agreement with those of 
the authors referred to above with respect to the 17-ketosteroid excretion 
in the urine; this level is apt to be somewhat lower than in a normal female, 
but not nearty as low as in pituitarj' dwarfism. Thus, in 7 of our cases the 
17-ketosteroid output in milligrams of the ketonic fraction per twentj'-four 
hours was as follows: 1.3 (in a patient aged 13), 4.7, 5.1, 6.1, 6.6, 6.9, and 
7.4 mg. (normally menstruating females excrete 6 to 18 mg. per twentj'- 
four hours). Alention should be made of other eridence of congenital con- 
fusion such as coarctation of the aorta, webbed neck and cubitus valgus; 
these have not been reported in association with primary' pituitarj' infanti- 
lism. Though none of the above factors can be disregarded, atj-pical cases 
occur in both categories, and in such instances especialh' the mo.st helpful 
differential "measuring stick” is the urinarj- gonadotropin level. Of course, 
peritoneoscopy', or preferably exploratory laparotomy', or finally autopsy, 
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will confirm the diagnosis, small ovaries being found in pituitary infanti- 
lism in contrast to vestigial streaks or complete absence in this syndrome. 

Eunuchism or eunuchoidism originating in childhood is more easily 
differentiated even though the primary amenorrhea and sexual infantilism 
are closely similar. These girls grow to be fairly tall, in contrast to the short 
stature characterizing ovarian aplasia. In adchtion, the typical dispropor- 
tionately long extremities (eunuchoid proportions) and the prolonged delay 
in epiphyseal closure help to distinguish the two conditions. This is fortu- 
nate since FSH excretion is high in both conditions. For purposes of 
clinical contrast, a female castrate aged 33 years whose ovaries had to be, 
removed at the age of 5 years is shown in Figure 1. 

There should be no difficulty in differentiating the thyroid dwarfism of 
childhood myxedema; as a rule the shortness is more pronounced and the 
bone age greatly retarded. The puffiness of the features, obesity, and 
mental sluggishness are additional distinguishing factors; the sexual status 
may be retarded but on the other hand may develop precociousl}^ — menstru- 
ation occurring profusely but irregularly. 

The almond-eyed slant and mental retardation of hlongolian idiots 
should be sufficient to exclude this condition from consideration, even 
though some of them are short. The typical retrousse nose, long trunk, 
short extremities, and well developed sexual organs rule out achondro- 
plastic dwarfism from this discussion. 

Shortness due to malnutrition, childhood diabetes, renal rickets, or con- 
genital heart disease should not offer any diagnostic difficulties. If neces- 
sary, urinary gonadotropin determinations can be resorted to, which of 
course would be found normal unless ovarian aplasia were associated with 
one of the above disturbances. It happens that case 14 in our series had 
congenital heart disease which may have contributed to her excessively 
short stature; and case 10 was complicated bj'^ diabetes. 

We are of the opinion that a typical case exhibiting primary amenorrhea 
in association with genital infantilism, short stature, stocky build with 
shield chest, webbed neck, and cubitus valgus constitutes a syndrome so 
unique that the assumption of congenital ovarian aplasia seems justified 
even without corroborative high gonadotropin titers or pathological veri- 
fication. Unlike some congenital syndromes, notably the Laurence-Moon- 
Biedl syndrome, the condition is not familial (Figure 5). 

It is odd that as yet no comparable condition has been recognized in 
males. 

Finally special allusion must be made to those puzzling atypical in- 
stances of verified ovarian agenesis or aplasia where tall rather than short 
stature is a distracting characteristic. Willdns and Fleischmann (9) refer to 
the cases of Meyer, Kuliga, and Pela, the heights being respectively 66.7 
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inches (169 cm.), 69 inches (175 cm.), and 70 inches (177.5 cm.); the 
pathological findings concerning the ovaries being “streak,” “size of orange 
seeds,” and “none seen during performance of appendectom 3 ^” One of our 
patients (case 6, Figure 1) vas 67^ inches (171 cm.) tall and as noted 
peritoneoscopy revealed an empty pehds. These 4 verified cases of ovarian 
aplasia, all of them tall, seem to represent a different tjTre and maj' com- 
prise a separate clinical entity. .A-t the moment their diagno.sis, unless 



Fig. 5. Case 4, aged 1.5. (Verified) Standing beside normally developed sister age 
17, whose height is 65 inches. 

substantiated patholo^cally, may easily be confused with the tall eunuch- 
oids — -both tjTJes having primarj' amenorrhea, retarded or absent secondary' 
sex characteristics, and high FSH excretion. 

The .simultaneous occurrence of congenital anomalies involving, in a 
definite pattern, such diverse structures as the gonads, skeletal, and cardio- 
vascular systems, is difficult to explain on any but a genetic fault. That the 
precise location of the defect in a single chromosome (the e.xact number and 
relative position of the neighboring genes involved) determines the ba.sic 
pattern and variations of a given .sjmdrome (4) is an in\'iting concept.’ It 

‘ Tins concept was once elaborated by Rados in an attempt to explain the patho- 
genesis of arachnodactyly, a congenital syndrome invoh'ing skeletal, cardiovascular, 
and ophthalmic .systems. It could just as well be extended to apply to other congenital 
syndromes such as Mongolian idiocy, hypertelorism, and the Laurencc-Moon-Biedl 
picture. 
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Fig. 6. Results of treatment in case 3 (verified). Note some breast development, and 
beginning pubic hair gron'th under parenteral estrogenic therapy. Note further de- 
velopment with marked nipple areolar pigmentation under stilbe.strol given orally. In 
picture on left, looks fully five yeans younger than actual age, whereas two years later 
she looks at least five years older. 

Estrin therapy can be counted upon to produce adequate mammary" 
development and growth of sexual hair (Figures 6, 7, 8, and 9). The external 
and internal genitalia are stimulated to maturity, with the exception, of 
course, of the absent ovaries. These effects, together with the regular with- 
drawal bleedings, have a buoyant influence on the morale of the patient, 
who comes to regard herself as a normally acting and appearing female. 
This psychic .side-effect .should not be overlooked or underrated, indeed it 
is one of the most important and gratify"ing benefits achieved. 
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I'm. 7. Results of treatment in case 23, diagnosis of ovarian aplasia based on clinical 
characteristics. Note growth of pubic hair and striking breast development after nine 
months of stilbestrol therapy. The enlargement and pigmentation of the nipples were 
very conspicuous in this patient. 

After a year or two of such treatment the patient’s sexual status will have 
been developed to such a degree that marriage is possible and desirable, 
and normal and satisfying marital relations eventuate. (This happened in 
patient Figure 1.) If marriage is contemplated, the patient of course 
should be informed that motherhood is not possible. 

Though all of the above benefits can, as a rule, be confidently antici- 
pated, very little if any actual stimulation of linear growth is achieved by 
estrogens. Frankly, nothing noteworthy as regards growth increment was 
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observed in any of our patients, even though several were under obsen'a- 
tion for many years. Indeed, unless a powerful growth stimulant is dis- 
covered, not much gi'owth can be expected unless the proper diagnosis is 
made in these patients at an earlier age before the epiphyses are close to 



Fig. S. Breast development in case 24, aged 30, resulting from one year of oral 

stilbestrol therapy. 



Fig. 9. Case 4 (verified), aged 15. Note growth of pubic hair from fifteen months’ 

treatment with stilbestrol. 


being united. It is to be recalled that the bone age is only .slightly less than 
the chronological age and therefore little opportunity for growth remains if 
the diagnosis is delayed tvell into the teen-age. 

SU.M.MARY AND CONCLUSIONS 

Twenty-five hitherto unpublished cases of the ovarian aplasia syndrome 
are presented in tabular form. Six of these have been verified b}' e.vplora- 
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tory laparotomy or peritoneoscopy. Fifteen cases were tested for urinary 
gonadotropin excretion (FSH) and all showed abnormally high titers. 
Five of these were among the 6 verified pathologically. There remained 9 
of the 25 cases in which the diagnosis may be regarded as presumptive, 
but which we feel justified in including because of the very characteristic 
clinical picture. This consists of primaiy amenorrhea in association with 
genital infantilism, short stature, stocky build with shield chest and some- 
times webbed neck, cubitus valgus, and other congenital abnormalities. 

Severe sexual infantilism, and of course primary amenorrhea, existed in 
all but 2 of the 25 cases. One of these exceptions, a girl of 22 years, had 
well-developed breasts and had had a single spontaneous period five years 
before. 

In only 5 of the 25 patients did the height exceed 57 inches (145 cm.) and 
only 1 of these was over 61)4 inches (156 cm.) and her height was 67k^ 
inches (171 cm.). As a rule, the stunting of growth was noticed very early in 
childhood. 

Most of the patients displayed a sturdy stocky build with a broad shield- 
like chest. 

Webbed neck and cubitus valgus, as emphasized by Turner, were found 
frequently, and about half of the 25 cases showed still other congenital 
abnormalities. 

Hypertension was noted in only 5 instances and osteoporosis was not a 
noteworthy finding. 

The clinical differentiation from other types of dwarfism and sexual in- 
fantilism in females is discussed. It is particularly important to distinguish 
this syndrome of congenital ovarian aplasia from primary pituitary infan- 
tilism. 

Adequate and prolonged estrogenic therapy is specifically indicated and 
can be counted upon, as a rule, to produce adequate mammary develop- 
ment, growth of sexual hair, more mature external genitalia, and when 
administered orally in cyclic fashion, regular periodic withdrawal bleedings. 
These benefits bolster the patient’s morale, which is an important aspect of 
treatment. However, very little growth in height results, partly because the 
bone age is but slightly retarded. 

The recognition of 25 cases from a single clinic suggests that this syn- 
drome is not as rare as suggested by the few cases thus far reported. 

SUPPLEMENTARY NOTE 

Unfortunately the above article of ours had been set up for printing 
before the publication of the excellent paper dealing with this same syn- 
drome by E. B. del Castillo, F. A. de la Baize and J. Argonz, entitled 
“Syndrome of Rudimentary Ovaries mth Estrogenic Insufficiency and 
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Increase in Gonadotropins,” whicli appeared in the June, 1947 number 
of this Journal. These authors report 8 tj^iical cases of their own, and 
include a table of 20 similar proven instances published between 1912 and 
1941, in other words, prior to the recognition of this new s 3 Tidrome chni- 
calty and hormonicaUj’’ bj’’ Varnej- and collaborators and independent!}' by 
Albright and co-workers, both pubhshing their findings in 1942. We regret 
that this noteworthy contribution from Buenos Aires appeared too late 
for well deser\'ed comment in our re\'iew. Ajiy reader interested in this 
new .s}Tidrome should not fail to consult the above article. 
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A CLINICAL EVALUATION OF DIENESTROL, 

A SYNTHETIC ESTROGEN^ 

A. E. RAKOFF, K. E. PASCHKIS and A. CANTAROW 

From the Jeffcrso7i Medical College and Hospital, Philadelphia, Pa. 

A lthough the sj^ithetic estrogen, dienestrol, was jrrepared and 
L described by Dodds and his associates (6) in 1938, it was not until 
1942 that Barnes (2) carried out a clinical trial of the estrogen for the 
inhibition of lactation, reporting in 1944 (3) concerning its effectiveness in 
the treatment of the menopausal syndi-ome. The high oral potency of the 
compound, the absence of untoward or toxic effects, and improved proce- 
dures for its preparation have stimulated further clinical investigations of 
dienestrol. 

Dodds, et al. (4, 5), in their description of the preparation of this com- 
pound, state that thej'^ had occasion to prepare pinacols of p-h 3 ’'droxyac 5 ''- 
benzenes, which on dehj'^dration bj'- means of acetjd chloride and acetic 
anhydride gave substituted 4 ;4'-deh3^drox3'-diphen3dbutadienes which 
proved to be powerful estrogenic substances. As in the case of the stilbene 
derivatives, the maximum activit 3 '’ was found when the central chain com- 
prised six carbon atoms giving a compound 4:4'dihydrox3'--7-6-diphenyl- 
/3:5-hexadiene, which was later termed dienestrol, and which can be repre- 
sented by the following formula: 


OH/" 


-\-c-c-/ 
/ II !l \ 

■ CH err 


CH, cr-r. 


\OH 


Dienestrol 

In their assay of dienestrol on rats, Dodds et al. (4) found that on subcu- 
taneous injection the compound was slightR less active than diethylstil- 
bestrol which, in turn, they found to be about 2/ times more potent than 
estrone. They also found the diene to be quite potent on oral administration 
in oily solution, giving 100 per cent positive results with 3 gamma, while 
diethylstilbestrol gave 70 per cent positive with 1.0 gamma and 100 per 
cent with 5.0 gamma. In mice, Emmens (7) found dienestrol a little more 
potent by mouth in propylene gb'^col solution than b 3 i^ subcutaneous in- 
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jection in oily solution, whereas diethylstilbestrol was onlj' one-fourt.h as 
effective by mouth as by injection. He stated that dienestrol had the 
greatest oral actmty, relative to subcutaneous dose, of any estrogen ex- 
amined up to that time. Noble (10) found that the diene was more potent 
than diethj'lstilbestrol in inhibiting the growth of immatou-e rats when im- 
planted under the .skin. Andersen (1) tested the potency of dienestrol, 
diethylstilbestrol, hexestrol and estrone in rats and mice, using single and 
multiple injections, and vaginal and uterine response as end points, and 
concluded that the marked differences in relative potency obtained by 
different methods made it impossible to compare the biolo^c effectiveness 
of the different estrogens by such technics. 

In a chnical studj' of the inhibition of lactation bj* sjmthetic estrogens, 
Barnes (2) treated 57 patients with dienestrol, 81 with stilbestrol and 16 
with hexestrol. She concluded that dienestrol gave successful re.sults with 
as little as one-tenth of the dose required for stilbestrol or hexestrol. The 
most satisfactorj’- results were obtained with an initial dose of 0.5 mg. 
twice daily, decreasing the dose by 0.1 mg. each da}' down to 0.1 mg. 
twice daily. All three sjmthetic estrogens were well tolerated by the 
puerperal women. 

Barnes (3) also found dienestrol given by mouth to be highly effective in 
the treatment of menopausal sjTnptoms in a group of 11 patients. With a 
dosage of 0.1 mg. twice daily for a period of four weeks or more, hot flashes 
were reheved or cured in 7 of 9 cases. Bdgher dosages were not tried in the 
two cases which failed to respond. Serule vaginitis, which was a symptom in 
four cases, was reheved or cured in all. None of these patients experienced 
nausea, vomiting or other symptoms of intolerance, and only one patient 
had vaginal bleeding. Vaginal smears were made once ever}* four weeks; in 
3 instances a definite estrogenic response was obtained; in 3 instances the 
atrophic changes in the smear were not sufficiently marked to determine a 
change, and in 5 instances the changes were too indefinite to warrant a 
conclusion. 

Finkler and Becker (8) have recently reported a group of 62 menopausal 
patients treated with dienestrol for a period of 6 weeks to 6 months with 
daily doses of 0.2 to 1.5 mg. They, too, noted prompt relief of menopausal 
symptoms, and that untoward effects were minimal and withdrawal bleed- 
ing infrequent. No analysis was made of the minimal dosage necessan.' to 
produce a chnical re.sponse. Improvement in vapnal smears usually paral- 
leled chnical improvement, although in a few cases the latter was achieved 
without any marked changes in the vaginal smear. Shght nausea was noted 
in onl}' .3 cases, and in 2 of these there was some question as to whether it 
was due to the medication. Mild withdrawal bleeding occurred in only two 
instances. In a further report (9), bringing their menopausal cases to a 
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total of 70, no additional cases of bleeding or intolerance were noted. 
Sikkema and Sevringhaus (11) employed dienestrol in 21 patients and re- 
ported no nausea, emesis, nor other unpleasant side I’eactions with dosages 
up to 0.5 mg. twice daily. In 13 climacteric women who were adequately 
followed, satisfactory relief of symptoms was obtained with doses of 0.2 to 
0.5 mg. On the basis of this series they stated that dienestrol was the most 
satisfactory synthetic estrogen with which they had had experience. In 
contrast to Finkler and Becker (8), they did not note the sense of ‘‘well- 
being” with dienestrol which followed some of the natural estrogens. 

PURPOSES AND METHODS OP PRESENT STUDY 

Our clinical investigations with dienestrol were undertaken with the 
following objectives: 1) to determine the relative usefulness of dienestrol 

Table I. Conditions Treated — 82 Patients 


Menopausal Syndrome 40 

Postpartum Lactation 26 

Secondary Amenorrhea 5 

Cystic Mastitis 4 

Atrophic Vaginitis 3 

Ovarian Agenesis 2 

Adrenogenital Syndrome 2 

Premenstrual Migraine 2 

Pseudocj^esis 1 

Hypomenorrhea 1 

Cystic Disease of Ovaries 1 

Premenstrual Epistaxis 1 

Essential Dysmenorrhea 1 


for the various conditions in which estrogenic therapy is indicated; 2) to 
evaluate the estrogenic response by objective findings such as on vaginal 
smear response, occurrence of Avithdrawal bleeding and, in some instances, 
hormone assays; 3) to determine any possible toxic effects by repeated 
clinical and laboratory studies in patients taking the hormone over pro- 
longed periods of time. 

Dienestrol was administered routinely to all patients requiring estro- 
genic therapy as they appeared in the clinic. In each instance before treat- 
ment was undertaken the patient was thoroughly studied by physical 
examination, including a pelvic examination, urinalysis, blood count, 
vaginal smears, and Avhatever other laboratory procedures were indicated 
to establish a definite diagnosis, including in many instances assays of 
urinary gonadotropins, 17-ketosteroids and estrogens. In a group of twenty- 
five unselected patients in whom prolonged therapy was planned or antici- 
pated, the following studies were made and repeated at intervals of one to 
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three months in order to determine any possible toxic effects on the blood, 
kidneys or liver: complete blood count, urinalysis, bromsulfalein liver 
function test, serum biUrubin, urine urobilinogen, cephalin flocculation and 
thymol turbidity test. Vaginal smears for evaluation of estrogenic effect 
were made at each ^dsit. Treatment was started with a minimal dosage of 
hormone, such as 0.1 mg. daily by mouth, which was increased at weekly 
intervals until the effective dosage was reached ; thej' were re-examined at 
intervals of 2 to 4 weeks. Postpartum patients who received dienestrol for 
inhibition of lactation were treated in the obstetric wards and, when neces- 
sary', were followed in the postnatal clinic. Ninety-six patients were started 
on treatment with dienestrol, 82 of whom were adequately followed; the 
conditions for which they were treated are indicated in Table I. 

RESULTS 

Menopausal Syndrome ; In patients with a ty^iical menopausal syndrome 
dienestrol was given in slowly increasing dosage in order to determine 1) 
the minimal dosage necessary to obtain complete or nearly complete re- 
lief from the hot flashes and related vasomotor symptoms, 2) the minimal 
dosage required to change the vaginal smear from an estrogen deficiency 
tjqje to one showing a slight estrogen effect, in which practically no basal 
layer cells are seen but the squamous epithelial cells are of the precomified 
type, 3) the dosage necessary' to produce a good or marked estrogen effect 
in the smear, in which the squamous epithelial cells are chiefly of the 
cornified type. The results, related to the status of the patient at the onset 
of therapy', are indicated in Tables II, III, and IV. 

T.^ble II. ;Me.vopaus.\.l Srs’DKOME — C lixical Respoxse 


I Dosage Necessary for Symptomatic Relief 



0.1 mg. 

0.2 mg. 

j 0.3 mg. 

! 0..5 mg. 

1.0 mg. 

Severe Cases 
(13 Patient-s) 

1 0 : 

1 

i 

1 

' ^ 

1 

1 

0 

j 

S 

; .3 

Moderate Cases 
(20 Patients) 

4 

! 

i 

; 3 

1 

! 

0 

12 

1 

Mild Cases 
(7 Patients) 

3 

1 

1 1 

1 1 

1 

2 

0 

Ent're Group) 

(40 Patients) 

7 

G 

1 

22 

4 
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Table III. Ovarian Deficiencies — Smear Response 


Dosage Necessary to Correct Vaginal Smear 
to Sliglit Estrogen EITect 


i 

0.1 mg 

0.2 mg. 

0.5 mg. 

1 .0 mg 

1 .5 mg. 

2.0 mg. 

3.0 mg. 

Marked Deficiencj’' 

(11 Patients) 

i 

i 

1 

2 

7 

2 



Moderate Deficienc.y 

(13 Patients) | 



5 

4 

1 

3 

1 

Slight Deficiencj'’ 

(5 Patients) 

1 

1 

3 


' 

i 


Minimal Estrogen Effect 
(11 Patients) 

3 

1 

1 

6 

2 


! 



Entire Group 
(40 Patients) 

4 


12 

11 

2 

3 

1 


Table IV. Smear Response on High Dosage 


Dosage Necessaiy to Produce Good 
Vaginal Cornification 



0.5 mg. 

1.0 mg. 

2.0 mg. 

3. 0-6.0 mg. 

Marked Estrogen Deficiency 



1 

1 

1 

Moderate Estrogen Deficiency 

1 

• 1 

2 

1 

Slight Estrogen Deficiency 



1 

2 

1 

Minimal Estrogen Effect 

6 


2 

1 


Entire Group Tested 
(18 Patients) 

1 

1 7 

1 

6 

4 


It will be noted (Table II) that slightly more than half of the patients 
required 0.5 mg. of dienestrol to bring their sjnnptoms under control but 
that the majority of the patients with mild symptoms and about a third of 
those with moderatelj^ severe symptoms could be controlled with 0.1 to 0.3 
mg daily. Only 4 patients (10 per cent) required a dosage of 1.0 mg. to 
control their symptoms. Improvement was generally noted within five days 
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but it is to be emphasized that man 5 ’' patients, as is the case A\T.th other 
orall}’- effective estrogens, did not receive maximum benefit for 2 to 3 veeks, 
so that it is neither wise nor necessarj’’ to increase the dosage too rapidlj’’. 

The dosage necessary to obtain a vaginal smear response was in most 
instances considerably higher (Table III) than the dosage necessarj-- to 
obtain a good clinical response. Seventeen (43 per cent) of the patients 
required 1.0 mg. or more to obtain a minimal estrogen effect, one patient 
requiring as much as 3 mg. The average dosage required to obtain a vaginal 
smear response in the entire series was 0.77 mg., while a good clinical effect 
was obtained with an average dosage of 0.43 mg. daily. 

In 18 patients (Table IV) the dosage was gradually increased further to 
determine the minimum amount nece.ssarj' to obtain a marked estrogenic 
effect on vaginal smear, as indicated by the presence of large numbers of 
cornified cells. In patients who started with a minimal e.strogen effect, i.e., 
chiefly precornified cells, it usually required 0.5 mg. daity to obtain a full 
effect; in patients vdth initial estrogen deficiency smears, considerably 
higher dosages were required, up to 6.0 mg. daily in one case. The average 
dosage for this group was 1.8 mg. daily, or about four times the average 
amount necessarj^ to obtain a clinical response. In indi\ddual cases this 
ratio was as high as 12; 1. 

The improvement in other sj-mptoms associated with the menopausal 
syndrome, which are more difficult to evaluate, such as nervmusness, irri- 
tability, headache, depression, arthralgia, etc., paralleled our experience 
vuth other estrogens given in doses which afforded rehef from the vaso- 
motor sjTnptoras. There wei-e 3 patients in this group vdth sjanptoms 
attributable to a marked atrophic vaginitis. These patients required daily 
1.0, 2.0 and 3.0 mg., respectively, to obtain rehef and satisfactory vaginal 
cornification. The dosage was considerably higher than that which they 
required for improvement in their systemic manifestations. Six other 
women with atrophic vaginitis not associated with other sj-mptoms were 
treated with diene.strol locally, using a vaginal cream containing 0.1 mg. 
dienestrol per cc. With the daily intravaginal administration of 5 cc. 
(0.5 mg.) excellent therapeutic and vaginal smear response was obtained 
within a week. 

Dienestrol was very well tolerated bj' all menopausal patients. None 
complained of nausea, vomiting or other gastro-intestinal symptoms which 
could be attributed to the drug, nor were there any other evidences of 
intolerance sometimes noted with other synthetic estrogens, such as in- 
creased headache, vertigo, etc. One patient developed a .skin ra.sh soon 
after starting dienestrol, which persisted, however, after withdrawal of the 
drug and was thought to be a neurodermatitis. 

Despite the prolonged period of treatment of most of these patients, 
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uterine bleeding during therapy or on withdrawal was uncommon (Table 
V) . It occurred in only 2 patients (5 per cent) who were rccei\dng therapeu- 
tic dosages of dienestrol, and in 2 patients who were recei\dng increased 
dosages of dienestrol for the purpose of testing the vaginal smear response. 
It will be noted (Table V) that in three of these patients irregular bleeding 
had occurred prior to dienestrol therapy, either of functional origin or 
following administration of other estrogens. Patients of this type are not 
good candidates for estrogen therap3^ Further bleeding alwaj'^s arouses the 
suspicion of malignancy and often requires diagnostic curettage to rule out 
this possibility with certainty. This procedure became necessary in two of 


Table V. Bleeding in Menopausal Women With Dienestbol 


1 

Patient 

Clinical Status 

Dienestrol Therap}’’ 
Preceding Bleeding 

Remarks 

7i.G. 

Affe 4 ^ 

Mild menopausal syn- 
drome 

0.1 mg. daib-^ for 6 
months 

Previous irregular bleed- 
ing on occasion. D & C 
negative 

M.M. 
Age 32 

Surgical castrate, supra- 
A'^aginal hysterectomy, 
severe menopausal sjm- 
drome 

0.5 mg. dail}’- for 6 
AA^eeks 

Previous bleeding Avith 
premarin 1.25 mg. and 
stilbestrol 0.5 mg. 

M.F. 

Age 4S 

Severe menopausal syn- 
drome folloAving radium 
for functional bleeding 

0.1 to 0.5 mg. for 6 
months. Graduallj’^ in- 
creased to 2.0 mg. over 
additional 3 months 

Subsequent D <fe C 
shoAA’ed scant curettings 

A.T. 

Age 60 

SeA'^ere menopausal syii- 
drome for 6 A^ears 

0.1 to 0.2 mg. for 5 
months, 0.5 to 1 mg. for 

2 months 

Slight spotting after 
AAuthdraAAung dienestrol 


these patients (J?.(r. & ilf.F.) ; following further spotting three months later 
the latter patient had a second curettage which showed an atrophic endo- 
metrium. 

Inhibition of Lactation: Dienstrol Avas administered to 26 postpartum 
women in whom it AA^as desired to inhibit lactation. These AAmmen Avere 
1 to 5 days postpartum Avhen treatment AA'^as started. They received dienes- 
trol in a dosage of 0.5 mg. tAvice daily for 3 days and then 0.5 mg. daily 
for approximately 1 AA^eek. The results AA^ere uniformly good. In patients 
treated immediately postpartum, the breasts did not fill and lactation 
was inhibited, Avhile in those started later engorgement subsided promptly 
and the breasts dried up during the course of treatment. None of the pa- 
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tients exhibited any e^ddences of intolerance to dienestrol, nor was there 
a single instance of postnatal hemorrhage. When seen in the postpartum 
clinic subsequently, resumption of menstrual function had occurred within 
the usual time. 

Amenorrhea; Dienestrol was used in the treatment of amenorrhea in 
nine young women, the amenorrhea being associated with a syndrome 
suggesting ovarian agenesis in two cases, adrenogenital syndrome in two 
cases, pseudocyesis in one case, and secondarj*^ amenorrhea due to ps3’’cho- 
genic or other factors in four cases. The pertinent data in these cases are 
as follows: 

1. J.K. Age 22. Sj'ndrome suggestive of ovarian agenesis. Studies showed an estrogen 
deficiency smear and high urinary gonadotropins. She received dienestrol 1 mg. daih’ 
for 6 months. The breasts enlarged and there was moderate development of secondary 
sex characters. The vaginal smear improved from an estrogen deficienc}' to a good es- 
trogen effect. A blood tinged discharge was noted at times, but no frank bleeding oc- 
curred even on withdrawal of dienestrol. 

2. H.B. Age 25. This was a typical case of ovarian dwarfism, previously treated with 
other estrogens. Cyclic administration of dienestrol 1 mg. daily plus progesterone, 20 mg. 
by injection twice weeklj- at the end of the cycle, resulted in cyclic bleeding, but 
dienestrol alone did not produce this result. The results were comparable to those previ- 
ously obtained in this patient with stilbestrol or estradiol plus progesterone, except that 
it was possible to obtain withdrawal bleeding at times with stilbestrol alone in a dosage 
of 0.25 mg. daily by mouth for a month. 

3. F.P. Age 21. This patient had an adrenogenital sj-ndrorce characterized by hir- 
sutism, impaired glucose tolerance, secondary amenorrhea for 3 years, sterility, and 
moderately increased urinary 17-ketosteroids. Cyclic bleeding was induced with 0.5 
mg, dienestrol plus 20 to 60 mg. progesterone, by injection, at the end of the cycle. 
This was continued for 6 months. Soon after treatment was discontinued this patient 
became pregnant and carried succe.ssfully to term. 

4. E.A. Age 35. An adrenogenital syndrome was present associated with secondary 
amenorrhea for 10 years, hirsutism, impaired glucose tolerance, and increased urinary 
17-ketosferoids. Bleeding was induced with dienestrol 1.0 mg. daily plus progesterone 
given at the end of cycle in a dosage of 20 to 60 rog. Subsequently, dienestrol was ef- 
fective alone, in a dosage of 0.5 mg. daily. 

5. C.R. Age 32. Amenorrhea in this patient was associated with pseudocyesis and 
was followed by symptoms of a menopausal syndrome. Vaginal smear showed an estro- 
gen deficiency and the urinary gonadotropin value was high. One mg. of dienestrol 
daily was necessary to give relief from hot flashes, but bleeding could not be induced 
even with a dosage of 2 mg. daily for 3 months and the patient still had an estrogen 
deficiency smear. 

6. M.M. Age 35. Secondary amenorrhea was present for 7 years, with no associated 
sjnnptoms. Vaginal smear showed an estrogen deficiency and the urinaiy' gonadotropin 
value was high. Estradiol benzoate, 10,000 rat units, plus progesterone. 20 mg. daily, 
each given for 3 days by injection, produced bleeding. Dienestrol, 1 mg. daily by 
mouth, followed by progesterone in the above dosage for one month produced no bleed- 
ing. Stilbestrol, 1 mg. daily by mouth, followed by progesterone, resulted in vaginal 
bleeding. Dienestrol and progesterone were again tried with no re.sults. 

7. S.8. Age 34. Premature menopausal syndrome with amenorrhea and hot flashes 
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of 5 years’ duration. Stilbestrol 0.5 mg. dailj'- afforded good relief from symptoms; 
bleeding could be brought on cyclically by adding progesterone late in the cycle in a 
dosage of 20 to 40 mg. Equal relief from symptoms Avas obtained Avith dienestrol, 0..3 
mg. daily, but it AA'as not possible to induce bleeding by adding progesterone as aboA'e. 

8. J.C. Age 33. Secondary amenorrhea and mild hot flashes for 2 years folloA\ing re- 
section of an OAmrian ej'^st. Vaginal smear shoA\md an estrogen deficiency and the urinary 
gonadotropin Amine AA'as high. Symptoms AA'ere A\mll controlled AA'ith dienestrol 0.1 mg. 
daily. No bleeding occurred AAdien the dosage AA'as increased to 0.5 mg. and giA'en 
cj'clically, but Avas readily induced by adding progesterone, 20 mg. at the end of cj'cle. 

9. Y.E. Age 28. Secondary amenorrhea of 6 years’ duration, associated AA-ith hot 
flashes, an estrogen deficienc}' smear and high urinaiy gonadotropin. Dienestrol, 0.6 
mg. daily, giA'en in cyclic fashion produced symptomatic relief but no AvithdraAA'al bleed- 
ing. Stilbestrol, 0.5 mg. daily, produced symptomatic relief and resulted in cyclic 
spotting or bleeding. 

Other Conditions: One patient Avith essential dysmenorrhea received 
dienestrol for inhibition of ovulation. A successful result, as judged by 
absence of pain, Avas obtained the first month Avith a dosage of 1 mg. 
daily during the first 21 daj'-s of the cj'-cle: the second month, moderate 
dysmenorrhea occurred Avith this same dosage, but successful results Avere 
obtained the third month AA'ith a dosage of 2 mg. dail}'. It has been our 
experience Avith other estrogens that patients Avith essential dj^smenorrhea 
frequently require increasing doses of estrogen to maintain inhibition of 
ovulation. 

Four patients Avith cystic mastitis had preAuousty shoAvn improA'ement 
Avith cyclic administration of other orally effecth^e estrogens. Comparable 
improvement occurred Avith dienestrol in dosages ranging from 0.2 to 1 mg. 
daily. 

A patient Avith premenstrual epistaxis Avas a young woman, age 25, Avith 
a normal 28 day menstrual cycle, AA'ho Avas treated AA'ith dienestrol in an 
attempt to inhibit menstruation. One mg. daily for tAvo months failed to 
delay the period, but inhibition Avas obtained, Avith improA'ement in the 
epistaxis, Avith 2 and 3 mg. of dienestrol daily. Normal cycling folloAved 
withdraAval of the hormone and the patient became pregnant the folloAving 
month. This Avoman kept basal temperature charts during the course of 
dienestrol therapy. These shoAved absence of the usual sharp ovulatory rise 
during the period of dienestrol therapy, with a sharp ovulatory rise in the 
month when therapy Avas AvithdraAvn and pregnancy occurred. 

Only moderate increase in menstrual flow Avas noted in a patient Avith 
hypomenorrhea treated Avith dienestrol, 1 mg. daily in cyclic fashion. In 
tAVO patients AA'ith premenstrual migraine, the results of dienestrol therapy 
Avere inconclusiA'e, as Avas the response to other estrogens. ImproA'ement ,m 
pain and menstrual irregularitj' occurred in the one patient Avith cystic 
disease of the oA'aries (associated Avith high gonadotropin excretion), 
treated AA'ith dienestrol, 0.5 mg. daily, in cyclic fashion. 
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Toxicity Studies: None of the patients recehung dienestrol exhibited any 
clinical e\idence of toxic effects attributable to the drug, nor were am" 
patients intolerant to the medication. Nausea, vomiting or headache, 
which are common symptoms of intolerance to some estrogens, were not 
encountered. As previously mentioned, there was only the one instance 
of skin rash and this was probably not caused by the drug. 

The laboratoiy studies in the twentj-five patients receiving protracted 
dienestrol therapj' also proved negative for any toxic effects. These patients 
received dienestrol continuouslj' in doses of 0.1 to 3 mg. daily (average 0.82 
mg.) for periods ranging from 4 to 16 months (average 7.3 months). The 
patients ranged in age fium 18 to 6.5 years and included various sjmdromes 
of ovarian deficiency. The following complications were also present : thvTo- 
toxicosis in 3 cases, essential hj"pertension in 4 cases, arthritis in 2 cases, 
functional hepatic impairment in 1 case, diabetes in 1 case, pyelitis in 1 
case, duodenal ulcer in 1 case, havffever in 1 case. No significant alterations 
were noted in the hemoglobin, erjdhroej'tes, or leucocytes during the 
course of treatment. Urinalysis also failed to show any significant changes. 
In 24 patients beginning treatment with normal liver function no signifi- 
cant alterations were noted in bromsulfalein excretion, serum bilirubin, or 
urine urobilinogen. One menopausal patient with a histor 3 ' of previous 
hepatitis started treatment with 5 per cent retention of bromsulfalein at 30 
minutes, a serum bilirubin of 0.4 mg. per cent and .slight increase in urine 
urobilinogen. During the course of treatment with dienestrol (0.2 to 0.5 mg. 
per day) these values remained es-sentiall}' the sam.e ; at the last examina- 
tion after 10 months of treatment the bromsulfalein test showed dye reten- 
tion of 5 per cent at 30 minutes, the serum bilirubin was 0.7 mg. per cent 
and the urine urobilinogen was unchanged. Cephalin-cholesterol floccula- 
tion decreased in one patient from-|-4 to 4-2, and in 3 others from +2 to 0. 
It increased in one ca.se from 4-1 to -i-3 with no other abnormalitvy and 
remained at 4-3 in one other case. The thvnnol turbidity test in the latter 
case increased from 5.2 to 8.2 while on treatment with dienestrol, 1.0 mg, 
for 7 months. The bromsulfalein test in this patient remained normal, urine 
urobilinogen fell to normal from slightly increased values, and serum bili- 
rubin remained at 0.2 mg. per cent. 

DISCUSSION 

.Although many estrogenic substances are available for clinical use, none 
is ideal for all purposes. The choice of an estrogen depends upon many 
factors, including the phy.siologie effects desired, the route of administra- 
tion, tolerance, toxicity, untoward effects, and cost. In an evaluation of 
any new estrogenic substance all of these factors deserve consideration. 

Physiologic Effects: From the studies thus far reported dienestrol ap- 
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pears to be of particular value for the control of the vasomotor and related 
symptoms of the menopausal syndrome and for inhibition of lactation, 
whereas it is less effective than diethylstilbestrol if a proliferative effect 
on the endometrium or vaginal mucosa is desired. These observations sug- 
gest that dienestrol has a relatively marked inhibitory effect upon the 
pituitary as compared to its influence upon the end organ. This is also 
suggested by the findings of Noble (10), who noted that dienestrol had a 
stronger inhibiting effect than diethylstilbestrol upon the growth of 
immature rats. In a number of preliminary expeilments in castrates and 
menopausal women we have been able to inhibit excessive gonadotropic 
excretion in some but not in all instances. This point is being studied 
further. 

Route of Administration: Dienestrol appears to be unique in that its 
oral potencj'' is as great as, if not greater than, its potency by injection 
when tested in the mouse and the rat, as repoi-ted by the English workers. 
We have been able to confirm this observation in the mouse in our labora- 
tory. In some preliminary observations in castrates and lactating women 
we have found dienestrol to be effective when given parenterally in oil 
or in aqueous suspension but not as effective as similar doses given by 
mouth. When given by injection or by mouth, dienestrol does not appear 
to have a prolonged action, such as has been noted with monomestrol 
when given by injection. In mice and rats we have found that estrus lasts 
for an average of 3 days following a parenteral or oral dose of ten times 
the minimal estrogenic dose. Preliminary studies of the metabolism of 
dienestrol have shown that when injected into bile-fistula dogs a con- 
siderable proportion of the estrogenic activity (more than 20 per cent) 
can be recovered in the bile. No observations are as j^et available on the 
blood concentration or urinary excretion following its administration. 

Dienestrol is apparently active when applied locally to the vaginal mu- 
cosa of humans, as indicated by the excellent cornification obtained in pa- 
tients with atrophic vaginitis. Its relative efficacy in this respect as com- 
pared to other estrogens remains to be determined. 

Tolerance: It has been the consensus of several clinical observers that 
dienestrol is one of the best tolerated of all estrogens. It may be given in 
full dosage with but little fear of nausea, vomiting, headache, skin rash 
or other symptoms. Our studies indicate that even when given over a 
long period of time there are no significant effects on the blood, kidneys or 
liver or anj'^ other evidence of toxicity. 

Although bleeding on withdrawal or during the course of dienestrol 
therapy has been significantly less in menopausal women treated with 
dienestrol than with other estrogens, it has occurred in a sufficient number 
of instances in our own experience and in the reports of others to indicate- 
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that this is the chief untoward effect to be guarded against. Because diene.s- 
trol is so well tolerated and because withdrawal bleeding is reported as 
uncommon there is a real danger that dienestrol vnll be administered too 
freely and in too high dosage to menopau-sal women, ndth the result that 
■ndthdrawal bleeding will be induced. In this study we showed that although 
bleeding occurred onty twice in 40 patients with minimal effective thera- 
peutic dosages it was induced in 2 more of 18 patients by further increasing 
the dosage. Once such bleeding bepns the fear of malignancy is raised and 
frequentl}’^ diagnostic curettage is necessarj' to mle it out. It is still essential 
to follow the rule of keeping patients on the minimal effective dosage and to 
withdraw therapy as soon as feasible. 

Cost: Improved methods in the synthesis of dienestrol have made its 
commercial production less expensive than bj* the original process de- 
scribed by Dodds and his associates (4, 6). Dienestrol has therefore become 
available as a relatively inexpensive estrogen. 

CONCLUSIONS 

Dienestrol is a potent estrogen which is highly effective when given 
orally. It is more potent than diethylstilbestrol for inhibiting lactation. It 
is of approximately the same range of potencj' as diethylstilbestrol for the 
control of the vasomotor symptoms of the menopause. It is less effective 
then diethjdstilbestrol in inducing marked estrogenic re.sponse of the endo- 
metrium or vaginal epithelium. Withdrawal bleeding does not often occur 
with commonly used doses of dienestrol. Even in high dosage, dienestrol is 
well tolerated when given for prolonged periods of time and does not give 
rise to toxic effects. Dienestrol is considered to be a particularl 3 ’ useful e-s- 
trogen for the treatment of the menopausal s^mdrome or for the inhibition 
of lactation. 

SUMMARY 

The clinical response to dienestrol (4:4' dihj'droxj'-Y-o-diphem-l-.S-.o- 
hexadiene) was evaluated with reference to symptomatic improvement, ob- 
jective response, and e\-idences of toxicity in 82 patients with various 
conditions in which estrogen therapy was indicated. 

In 40 menopausal women, dienestrol afforded excellent relief in every 
instance, the minimal required dosage ranging from 0.1 to 1.0 mg., with an 
average of 0.43 mg. daily'. However, the average dosage required to trans- 
form the deficiency' smear to one showing slight estrogen effect was 0.77 
mg., while the production of a marked e.strogen effect required daily' doses 
up to 6.0 mg. (average l.S mg.). Bleeding during the course of treatment or 
on withdrawal occurred in only' two patients on ordinary' therapeutic dos- 
ages and in two other patients with higher dosages. 

On local application to the vagina in 6 cases of atrophic vaginitis good 
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results were obtained with a vaginal cream containing 0.1 mg. per cc. (0.5 
mg. per close) while in 3 similar cases doses of 1 to 3 mg. were required by 
mouth. 

In 9 younger women with primary or secondary amenorrhea associated 
with primaiy ovarian deficiency it was difficult to induce withdrawal bleed- 
ing even with a relativelj’’ high dosage of dienestrol, which is considerably 
less effective than diethylstilbestrol in this respect. 

In 26 postpartum patients, inliibition of lactation and breast engorge- 
ment was readily obtained with a dosage of 1.0 mg. daily for 3 days and 
0.5 mg. thereafter for one Aveek. 

These obserA'-ations suggest that dienestrol, giA^en orally, has a relath'-ely 
marked inhibitor}'- effect on the pituitary and a relatiA’-ely AA'eaker estrogenic 
effect on the endometrium and A'-aginal mucosa. 

No symptoms of intolerance to dienestrol AA'ere noted in any patient eA^en 
in high dosage. In 25 patients treated for 4 to 16 months (aA'^erage 7.3 
months) no eAudence of toxicity AA^as noted nor any significant changes in 
blood count, urinalysis, or liA^er function tests. 

It is concluded that dienestrol is a particularly useful estrogen for the 
treatment of the menopausal syndrome and for the inhibition or suppres- 
sion of lactation. 
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A SIMPLE QUANTITATIVE COLORIMETRIC 
AIETHOD EOR ESTROGENIC STEROIDS 

HERI^IAN COHEN and ROBERT W. BATES 

E. R. Sfjitihh and Sons, Xew Brunsmck, N. J. 

M any colorimetric methods for determining natural estrogens have 
been described, most widely used of which is the reaction described by 
Kober (1931) (4). Although supposedb"^ specific for estrogenic steroids, this 
reaction has been shovm by Mather (1940) (6) to give similar positive tests 
with fi\'e times as much androsterone. 

Kober (1931) (4) noted that a red color was obtained upon the addition 
of concentrated sulfuric acid to estrone, heating, diluting with water and 
reheating. However, an intense greenish fluorescence was also present 
which interfered with the quantitative colorimetric determination b}^ 
\’isual methods. He found that addition of phenol quenched the fluore.s- 
cence and permitted a more accurate determination of the red color. 

The Kober test is a two phase reaction. The first is heating with phenol- 
sulfonic acid, which produces a yellow colored solution, and the second 
phase is dilution with water or dilute sulfuric acid and reheating, which 
produces a red colored solution. Various modifications have been described 
by Cohen and Marrian (1934) (3), Cart-land et al. (1935) (2),Pincus etal. 
(1936) (7), Venning et al. (1937) (9), Kober (1938) (5), Bachmann (1939) 
(1) and Szego and Samuels (1943) (8). 

In the present work a re-evaluation of the reaction with concentrated 
sulfuric acid has been carried out and conditions set forth in which an 
optimum red color is obtained using only sulfuric acid. The greenish 
fluorescence, although present, has been found to offer no interference 
when photoelectric colorimeters are utilized. 

:materials and imethods 

Crystalline estrone (m.p. 254-256'’C.), e.striol, and a-estradiol were used. 
All colorimetric values were obtained with a Beckman spectrophotometer. 
The reagents used were sulfuric acid, c.p., and absolute ethanol. All heat- 
ings were performed in a boiling water bath. No particular precautions 
were taken to maintain anhydrous conditions during the heating periods. 

All dilutions of sulfuric acid are expressed on a volume to volume basis 
with the volume of sulfuric acid indicated first, e.g., (90-f 10) means 90 ml. 
of concentrated sulfuric acid was mixed with 10 ml. of distilled water. 
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EXPERIMENTAL RESULTS 

1. Effect of Sulfuric Acid Concentration at Time of Second Heating: 

A solution of 800 mg. of crystalline estrone dissolved in 2 cc. of absolute 
ethanol was heated with 20 cc. of sulfuric acid, c.p., for 2 minutes at 100°C. 
Two cc. aliquots of this solution were diluted with 10 cc. of the indicated 
dilutions of sulfuric acid, reheated for 3 minutes at 100°C., cooled and ab- 
sorption curves obtained (Fig. 1). These curves demonstrate the diphasic 

EFFECT OF HpS(i COMCEWTRATION AT TIME OF SECOMD HEATING 
UPON COLOR roRMATIOM WITH ESTRONE. 



nature of the reaction. With sulfuric acid (90-1-10) as the diluent for the 
second heating a maximum is obtained at 4520 A with little or no absorp- 
tion in the green region. As progressively more dilute sulfuric acid solutions 
are used, the absorption in the blue region decreases, and absorption in the 
green increases. With sulfuric acid (25-1-75) the maximum absorption 
occurs at 5100 A while the absorption at 4520 A has dropped to a minimum. 
More dilute sulfuric acid (10-f90) and distilled water when used as diluent 
for the second heating, yield curves similar to those obtained with sulfuric 
acid (25-1-75) but the intensity of the red color is reduced. Thus maxi- 
mum red color formation is obtained by using sulfuric acid (25-1-75) for 
dilution before the second heating. 
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2. Effect of Duration of First and Second Heating Upon Color Density: 

Since the reaction is essentially a two phase phenomenon the conditions 
necessary for obtaining maximum color development were studied by vary- 
ing the times of first and second heating. Samples (0.4 cc. each )of alcoholic 
solutions of estrone and estriol containing 40 pg. were treated with 2 cc. of 


EFFECT UPON COLOR OENSlTy OF DURATION OF FIRST AMD 



DURATION OF 
FIRST HEATING 

Q = 8 MINUTES 
0 = 6 " 

0 = 4 • 

€) = 2 

• «l MINUTE 


MINUTES OF SECOND HEATING AFTER DILUTION WITH 25% H,SQ,. 

c 4 


Fig. 2 

sulfuric acid and heated at 100'* C. for 1, 2, 4, 6, or 8 minutes. All tube.s 
were then diluted with 8 cc. of sulfuric acid (25+75) and heated a .second 
time for the various intervals indicated in Figure 2. Thus for each time of 
first heating there would be six different times of .second heating. The 
results show that for both estrone and estriol maximum color formation 
is obtained with a 6 minute first heating, and a 3 minute second heating 
after dilution. Slightly longer times of first and second heating do not 
change the maximum values. 




704 


HERMAN COHEN AND ROBERT AV. BATES 


Volume 7 


3., Absorption Spectra of Color Obtained with Estrone Treated by 
Various Modifications of the Kober Test: 

40 Mg. of estrone were treated by various modifications of the Kober 
test, namely the Szego-Samuels (1943) (8) utilizing guaiacolsulfonic acid, 
and the Venning et al. (1937) (9) modification using phenolsulfonic acid 
and the present modification. The absorption spectra of the resulting solu- 
tions were obtained (Fig. 3). These absorption curves demonstrate that no 

ABSORPTION SPECTRA OF COLOR OBTAINED 
WITH ESTRONE TREATED BY VARIOUS 



Fig. 3 


particular advantage is derived from utilization of phenol reagents since 
the color intensity obtained with the methods using phenol reagents is of 
similar magnitude to that obtained with ordinary sulfuric acid. In the case 
of the phenolsulfonic acid reagent the peak absorption occurs at 5250 A 
whereas in the other two cases the peak absorption is at 5100 A. 

There is a distinct visual difference in the solutions because phenol 
quenches the green fluorescence of the estrogenic steroids. Measurement of 
the fluorescence of the final solutions obtained by the various methods was 
carried out with a Klett photofluorimeter. The relative values for fluores- 
cent intensity was 6 units for the method using guaiacolsulfonic acid; 7 
units for the phenolsulfonic acid method; and 103 for the present modifi- 
cation. These data demonstrate the quenching effect of the phenol reagents 
upon the fluorescence. 
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4. Stability of Color: 

A set of tubes containing estrone treated by the present method was kept 
at room temperature and readings were taken at § hour intervals. Up to a 
period of four hours no change in color density was noted. 

ABSORPTION SPECTRUM OF COLOR FORMED 



5. Comparison of Colors Formed With Estrone, Estriol and a-estradiol : 

Estrone (40 ng.), estriol (40 ng.) and a-estradiol (47 ng.) were treated by 
the present modification of the Kober reaction. Absorption curr-es were 
obtained (Fig. 4). These cur^-es show that the color formed bj- estrone and 
estriol are similar, but differ somewhat in intensity, a-estradiol, however, 
shows a different absorption spectrum ha\'ing peaks at 4400 A, 4900 A and 
5100 A. However, calibration curves prepared for each of these materials 
using the absorption at 5100 A show adherence to Beer’s law between the 
concentration of 5-60 ng. (Fig. 5). The slope of each differs, being 0.725. 
0.625 and 0.45 respectively for estrone, estriol and a-estradiol. 

6. Description of Method: 

Based on the aforegoing observations the following procedure has been 
devised for the determination of natural estrogens: 
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CALIBRATION CURVE 



a) Place 0.4 cc. of alcoholic solution of sample containing 10-50 jug- of 
estrogen in a test tube. 

b) Place tube in ice bath and add 2 cc. of concentrated sulfuric acid. Stir 
thoroughly keeping tube in ice bath. 

c) Place tube in boiling water bath for 6 minutes. 

d) Remove tube, add 8 cc. of (25+75) sulfuric acid and reheat in boiling 
water for three minutes. 

e) Cool and read color in photometer using a 5100 A filter. 

DISCUSSION 

Kober (1931) (4) in his original paper noted the formation of a red color 
upon the addition of concentrated sulfuric acid to estrone, heating and 
diluting with water, but stated that the color formed was too weak for 
colorimetric measurement. He also noted that an intense greenish fluores- 
cence was present which interfered with colorimetric readings but which 
was quenched by addition of phenol with an increase in the intensity of the 
red color. We believe that our data (Fig. 3) show that this increase in inten- 
sity is onlj’- visually apparent due to quenching of the green fluorescence 
and that it is not a real increase when measured photometrically. 

The temperature of 100°C. for heating was arbitrarily chosen since it is 
easiest to control. However, lower or higher temperatures would give simi- 
lar results provided the time of heating was prolonged or shortened corre- 
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spondingly. This was indicated by the fact that, after the first heating and 
dilution, similar color intensities were obtained by reheating for 3 minutes 
at 100° C. or allowing the solution to remain at room temperature for one 
hour. The advantages of tiiis method are: 

1. Reproducibility of the data vdth different batches of sulfuric acid. 

2. Stability of final solution. 

3. No special reagent. 

4. Anhydrous condition and special manipulations are unnecessar3^ 

SU^klMARY 

A modification of the Kober reaction which omits the phenol reagent is 
described and its experimental basis is given. Simplicity, rapidity and 
reproducibility of data are claimed. The method is as follows: Add 2 cc. of 
sulfuric acid, c.p., to the sample dissolved in 0.4 cc. of ethanol and heat the 
tube in a boiling water bath for 6 minutes. Remove the tube, add 8 cc. of 
sulfuric acid (25+75) and reheat in boiling water for 3 minutes. Cool and 
read in a photometer using a 5100 A filter. 
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EXPERIMENTAL USE OF TESTOSTERONE COM- 
POUNDS IN PREMATURE INFANTS 

E. KOST SHELTON, ARTHUR E. VARDEN, 

AND JEROME S. MARK 

From the UnivcrsiUj of Southern California Medical School and the Los Angeles 

General Hospital 

I N A preliminary report Shelton and Yarden (11) demonstrated that the 
oral administration of methyl testosterone to premature infants of both 
sexes, weighing less than 2000 grams, resulted in an apparent increase of 
expected survival, with concomitant minimal initial weight loss and early 
and sustained weight increase throughout the period of treatment. 

In an effort to obtain more conclusive data than the initial study pro- 
vided, testosterone compounds were administered to a much larger group 
of infants on the premature wards of the Los Angeles County General 
Hospital, over a period of several months, according to the following 
procedure : 

All premature infants weighing less than 2000 grams were divided into 
three groups in rotation of entry, with no regard for sex or weight. The 
first group received method testosterone 5 mg. daily in propjdene glycol, 
placed directly on the tongue immediately preceding an oral feeding or 
gavage. The second group received 4 mg. daily of testosterone propionate 
intragluteally; while the third group acted as the control. The testosterone 
was started at the end of the twelfth hour and was continued for three 
weeks. With the exception of the testosterone, all the infants received the 
same routine care which is available in any large premature station. A cer- 
tain number in each group received oxygen or carbogen, if indicated, along 
with clysis or gavage when necessary. Routine ward orders for care applied 
to all three groups and the usual vicissitudes associated with premature 
care seemed to be present in all groups. A chart was devised by which the 
weight, alertness, type of stool, amount of lanugo, size of the clitoris and 
penis, and number of erections could be followed on each infant eveiy day. 
A special registered nurse limited herself to this work, so that observations 
by the same individual were made from day to day throughout the experi- 
ment. For obvious reasons, it was decided that blood and urine studies 
were not justified in such an experiment, and that the length of time re- 
quired to regain the birth weight and that required to gain to 2500 grams 
would be used as the ultimate basis for evaluation of treatment. 
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At one interval during the period of observation the premature wards 
were beset with an epidemic of severe bronchiolitis. Upon reAnew of the 
statistics, however, it was found that there were as many controls as those 
treated who had suffered from this disorder, and it was decided to include 
all of the infants in the final results with no regard for the obAnous oA^erall 
impediment of their weight gain and general deA^elopment. 

Treatment was begun in all infants at the end of 12 hours. Since it was 
felt, howeATr, that an additional 36 hours were required before an effectiA^e 
leA'el of testosterone could be expected, only those infants surAUAung 48 
hours are included in this studjn 

Results — During the fiA^e-month obserA’^ation period there were one 
hundred and twenty-four entries to the premature wards. Of these, 
tAventy were stillborn, twenty-three did not surAdA’’e beyond the first 
forty-eight hours; and seA'en died while on testosterone after the first 
forty-eight hours. Of these, two were in the control group, three in the 
testosterone propionate group, and two on methyl testosterone. Post- 
mortem examinations rcA^ealed congenital defects not compatible with 
life in two, intracranial hemorrhage in one, and non-specific “cardio- 
respiratory failure of the premature” in the remaining. Although in the 
original work by Shelton and Varden (11) it was felt by the obserA'er 
closest to the infants and by the premature nurses that there was objectu'e 
eAudence of greater actmty and maturity in the treated infants, no marked 
difference in behaAnor between the controls and the treated infants was 
obserA^ed in this series. Because of the epidemic and inadequate help, 
howcA'er, it is possible that the general Augor of the infants Avas much 
more difficult to evaluate in this series than in the first group, which were 
obserA’^ed by a number of indiA-iduals in a priA^ate institution. 

No untoward effects were obserA'ed in either of the two treated groups. 
It had been speculated by the authors that hoarseness in the cry of the 
treated females might be one of the signs of an untoward effect. As much 
cry as is expressed by a premature did not reveal anj^ alteration in pitch in 
either sex in the treated group. There was no abnormal hair groAA-th and no 
objectiA'e enlargement of the genitalia in either sex. 

The seA'enty-four cases were diA-ided into three groups: twenty in the 
control group, thirty in the methyl testosterone group, and twentj'-four in 
the testosterone propionate group. These infants were further diA-ided by 
birth weight into tAvo classifications, 1000 to 1.500 grams and those weighing 
betAveen 1500 and 2000 grams. As 2.500 grams is the American Academy of 
Pediatrics accepted leA-el for normal infants, it was decided to tabulate the 
days required to regain birth weight, and the days required to regain to a 
2500 gram IcA'el. The statistics reA'eal a significant difference betAA-een the 
controls and testosterone-treated infants. 



710 E. KOST SHELTON, A. E. VARDEN AND J. S. MARK Vohme 7 

Table 1 shows that the control infants in the 1000 to 1500 gram weight 
groups required on an average of 14.7 days to regain their birth weight, 
whereas those on methyl testosterone in the same weight group required 
only an average of 9.0 daj'^s, and those on testosterone propionate 7.5 days. 
Thus, there was a 50 per cent reduction in the treated over the control 
group in time required to regain birth weight. In analyzing the 1500 to 2000 
gram group, it is shown that the controls required 11.9 days to regain their 
birth weight, in contrast to 7.8 days for the methyl and 9.8 days for the 


Table 1 


Weight 

Treatment 

Number 
of Cases 

Days to Regain 
Birth Weight 

DaA'^s to Gain 
to 2500 Gm. 

mm 

Control 

6 

14.7 daj's 

58.8 daA's 

■■ 

J\letlij4 Test 

6 

9 . 0 days 

56.9 days 

Gm. 

Test Prop. 

4 

7 . 5 daA’^s 

55 . 0 days 


Control 

14 

11.9 days 

42.1 days 

to 

2000 

Methyl Test 

24 

7 . 8 days 

32 . 6 days 

Gm. 

Test Prop. 

20 

9.8 days 

35 . 1 days 


testosterone propionate infants, which is also an apparently significant 
trend. In considering total hospital stay, those treated with testosterone 
compounds again demonstrated a variance from the control groups. The 
1000 to 1500 gram control group required 58.8 days to gain to 2500 grams 
in contrast to 56.9 days for the methyl testosterone group and 55.0 days for 
those infants on testosterone propionate. The 1500 to 2000 gram controls 
took 42.1 days to reach 2500 grams, in contrast to 32.6 days for the methjd 
testosterone infants and 35.1 days for those on testosterone propionate. 

An even more significant indication of the benefits obtained from the use 
of testosterone compounds is shown in Table 2. Here four sets of twins 
were employed. In three sets the larger of the two (the one with the greater 
chanee for survival) Avas used as the control, while the smaller Avas given 
testosterone. All four of the twins on the testosterone compounds, Avho, 
theoretically should have taken longer to regain their birth weight, did so 
in a much shorter period than their larger, more mature siblings, Avho AA ere 
used as controls. In three of the cases the birth weight Avas maintained from 
the start, while in the fourth there was an approximate 50 per cent reduc- 
tion in the anticipated number of days required to regain the birth Aveight. 
Again the days required to gain to 2500 grams shoAA'S a reduction in the 
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win treated mth testosterone in three out of the four, while in the fourth 
et only two days longer were required to bring the smaller infant to 
naturity. 

It is quite likely that the earlj' weight gain or at least the maintenance 
)f birth weight, so commonly obsen^ed in these infants, is due to salt and 
vater retention. However no instance of edema was obsen’-ed. The weight 
;ain up to 2500 Gm. apparently represents a true somatic increment since. 


Table 2 


Twins 

Birth 

Weight 

Type Treat. 

1 

Days to Regain 
' Birth Weight 

Days to 
Gain to 
2500 Gm. 


1956 Gm. 

Control 

17 day's 

1 32 days 

S. #2 

1871 Gm. 

Test. Prop. 

No days — maintained 

B. wt. 

[ 22 days 

1 

i 


:m. #1 


-AI. 


B. fl 


B. 


P. f 


P. #2 


2041 Gm. 


ISlOGm. 


1531 Gm. 


1276 Gm. 


Control 


Te.st. Prop. 


Control 


9 days 
5 daj's 


7 days 


23 davs 


Alethyl. Test. No days — maintained 52 days 

B. wt.’ . ! 


1531 Gm. 


Control 


Test. Prop. 


53 days 


No day's — maintained 41 days 

B. wt. 


in those infants followed after withdrawal of the hormone no sharp weight 
loss was seen. 

The dose of both methjd testosterone and of the propionate were chosen 
arbitrarily^, and are probably higher than those required to obtain a maxi- 
mum metabolic effect. In comparing the methyl te.stosterone with the 
testosterone propionate, no significant differences could be observed. Te.sto.s- 
terone propionate perhaps did offer advantages over oral administration in 
the accurac}' of dosage, but the ease of administration of methyl testoster- 
one in propylene glycol, either on the tongue or in the feeding, and the 
freedom from the infection hazard is worthy of consideration. 

DISCUSSION 

It is now generally accepted that testosterone propionate and methyl 
testosterone cause a decline in urinary nitrogen, reflected in the urea frac- 
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tion, unaccompanied by an increase in the plasma protein, non-protein 
nitrogen, urea, or hemoglobin concentrations. As there is no change in the 
amount of fecal nitrogen, it is e\dclent that this retention of nitrogen must 
have some tissue building significance. There is also a decline in urinary 
sodium, associated with a somewhat .smaller decline in urinary chloride; a 
decline in urinary potassium and total urinary volume. The evident end re- 
sult of this is in water retention and a general protein anabolism, noticeable 
in the genital tissue, but more objectivized in the soma, with resultant in- 
crease in growth and muscle hj’-pertrophy. These effects have been demon- 
strated by Rubinstein and Solomon in the rat (9) ; Kochaldan and Marlin 
in the dog (5), (6), (7); Kenyon, et al. in the adult (2), (3), (4); and by 
Willdns, Fleischman, and others, in immature children (12). Shay, et al. 
(10) found that testosterone stimulated growth in normal female rats, but 
no effect on growth was observed by them when male rats were injected. 
From this it might be inferred that the male, when surfeited with autoge- 
nous hormones, is incapable of further response, but the prematures of both 
sexes, who are devoid of this physiological activity, might profit by such 
stimulation at the most crucial period of their existence. 

It is believed that with the do.ses used and especially the sharp period of 
time during which it was administered, the action of the testosterone 
should have no effect on osseous development or on epiphyseal closure. 
McCullagh (8) has shown that small doses of testosterone propionate (15- 
60 mg. per week) for fifteen months caused no distinct advancement in 
epiphyseal age, but that doses of 105 mg. or more per week, administered 
over a period of eight months, did lead to an increase of about two years in 
epiphyseal development. Gordon and Fields (1) using doses of 20-50 mg. 
of testosterone propionate per week on pre-puberal and adolescent boys 
found no instance of premature closure of the epiphysis or of stunting of 
growth after extended periods of treatment. However ridiculous, some 
physicians continue to be obsessed with the idea that the administration of 
testosterone to the infants, for even a few weeks, might interfere with their 
future growth. For this reason, we have compared roentgenograms of the 
wrist and knee of the treated individuals, at intervals throughout the first 
year, with the controls, and, as anticipated, found no difference. 

SUMMARY 

1) Seventy-four premature infants of both sexes under 2000 grams enter- 
ing the Los Angeles County General Hospital were divided into three 
groups: one a control; one placed on methyl testosterone, 5 mg. daily; and 
one placed on testosterone propionate, 4 mg. daily. 

2) A distinct shortening in the time required to regain birth weight and 
in time required to gain to 2500 grams was noted in both groups receiving 
testosterone compounds. 
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3) Four sets of twuns were included in the stud}’’, and in each instance the 
one on testosterone showed increased somatic development over its control 
sibling. 

4) It is not our intention to advocate the routine use of testosterone com- 
pounds in premature infants, but to suggest such a procedure as an adjunct 
in the care of a selected group needing metabohc stimulation. 

5) No contraindications to the use of te.stosterone compounds were 
found. 
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GOITER ON AN IODINE-FREE DIET GROWN BY 
HYDROPONICS, AND EXCLUDING ANY 
GOITER NONA 

j. F. McClendon and w. c. foster 

Hahnemann Medical College, Philadelphia 

V ARIOUS workers have experienced difficulty in finding foodstuffs suf- 
ficiently low in iodine to produce goiter. This fact has helped to revive 
the germ ('Virus”) theory of goiter (1). It seemed of interest to produce 
goiter in a goiter-free region with precautions against introducing any 
hypothetical virus. In order to obtain food free from iodine and virus it was 
grown by hydroponics in a disinfected greenhouse. 

According to Frazier (2) goiter is not endemic in this region. Further- 
more we did not allow an}'" person or animal with goiter inside the green- 
house. The floor was freshly coated with asphalt and the whole interior, 
including tanks and window panes, sprayed with 5 per cent DDT and 1 
per cent cresol in kerosene. The greenhouse is 25 miles from the nearest 
city and the water used was rain caught on a glass roof and filtered through 
amberlite IR4 freshly activated with aluminum ions which would remove 
any "goiter germ.” The reagent chemicals were dissolved in water at pH 10 
and filtered through freshly precipitated tri-calcium phosphate which 
would kill or remove any germs. 

Seeds of corn, soybeans and sunflowers were sprouted in broken quartz 
that had been heated to 150°C in sulfuric acid (a process that would kill 
any germs). The seedlings were transplanted to holes in the aluminum 
covers of the tanks. The entering air passed through copper screen with 
holes 0.6 mm. in diameter, the outgoing air through new galvanized mos- 
quito screen 10 feet from ground and the air to the roots was filtered 
through 2 inches of packed asbestos followed by carbon filter tubes. From 
these crops and pure sterile chemicals a diet of 40 per cent sunflower seed, 
2.8 per cent soybeans, 40 per cent sucrose, 0.8 per cent NaCl and 16.4 per cent 
corn oil was prepared. This low percentage of soy beans is not goitrogenic. 
Six litter mate rats of a "Wistar” colony that had been isolated for 6 years 
from goitrous animals or humans were put at weaning on this diet. The 
cages were isolated in a cellophane covered 6X10X10 foot space. Three of 
the rats were given water re-distilled from alkali and the other three water 
containing 10 parts per million of iodine. At the end of 73 days the rats 
were anesthetized, the thyroids dissected out, placed on small round, pre- 
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viously weighed cover glasses and quickly weighed on a chainomatic balance. 
We had previously found this method as accurate as weighing bottles for 
two reasons. First, a weighing bottle has a large surface to adsorb moisture; 
second, during the time it takes for the air in a weighing bottle to come to 
the temperature of the balance case some of it has been pushed out around 
the stopper by the water vapor from the fresh tissue. 

The rats on the diet and re-distilled water had goiters weighing 41, 42 and 
39 mg. per 100 Gm. body weight whereas the rats on the diet and water 
containing 10 ppm. iodine all had normal thjToids weighing 10 mg. per 100 
Gm. body weight. It is thus demonstrated that an iodine-free diet produces 
goiter, 

Greenwald did not present any e\ddence that goiter is due to a \'irus and 
in a second paper (3) borrowed Dieterle and Eugster’s term "goiter-noxa” 
and formulated a number of criteria for iodine workers, one being that the 
iodine added to prevent goiter not be greater than in. ordinarj* foodstuffs. 
We have anatyzed food pellets used for controls bj' other workers and found 
them to contain more iodine than the water we gave om- controls. 

The goiters produced on the hydroponics diet in a non-goitrous region 
were twice as large as goiters produced in a goitrous region in rats of goi- 
trous mothers (4). 

Conclusion: Goiter was produced by a lack of iodine. 

REFERENCES 

1. Greenwald, I. Early historj- of goiter in the Americas, in New Zealand, and in 
England; contribution to etiologA’ of disease. Bull. Hif-t. Med. 17: 229-26S (Alarch 
1945). 

2. Frazier, C. H. .Use of potassium iodide in hj^perthAToidism. Ann. Burg. 95: 517-.52 
(April 1932). 

3. Greenwald, I. Is endemic goiter due to a lack of iodine? J. Clin. Endocrinol. 6: 
708-741 (Nov. 1946). 

4. INIcClendon, J. F. and Hilli.ams, A. Experimental goiter and iodine in natural 
waters. Proc. Soc. Exper. Biol. & Med. 20: 2S6-290 (1923). 



PHEOCHROMOCYTOMA WITH DIABETES* 

A CASE REPORT AND DISCUSSION 
MARTIN G. GOLDNER*='= 

From (he Frank Billings ULcdical Clinic and (he Deparlmcni of ^[cdicinc, School of 

Medicine, University of Chicago 

H ypertension and glycosm-ia are conditions which in the vast 
majority of cases are not accessible to causal therap 3 ^ Yet there is a 
small — but important — group of patients with high blood pressure, parox- 
ysmal or persistent, and with glycosuria, transitory or even permanent, 
who can find curative treatment, if the correct diagnosis of their disease is 
made in time. These are the patients with pheochromocjdoma. The 
pheochromocytoma is an endocrine tumor of adrenal medullary tissue and 
produces epinephrine. Its active cells are chromaffin and give a brownish 
stain when exposed to a solution of potassium bichromate; it is from this 
reaction, that the name pheochromocytoma (brown cell tumor) was de- 
rived. 

The adrenal medulla originates from the sympathetic nerve system and 
the pheochromocyte is one of the final developmental forms of the sym- 
pathogonia, the stem cell of the sympathetic nerve system. It is therefore 
easity understandable that only those tumors of the adrenal medulla are 
hormone-producing in which the differentiation of the stem cells has pro- 
gressed to the stage of the pheochromocyte. On the other hand, pheochro- 
mocytoma may develop outside of the adrenal medulla wherever sympa- 
thetic nerve cells are present, as for instance in the sjmipathetic glands 
along the aorta and the carotid body. Table 1 shows the pheochromocy- 
toma in its relation to the other non-endocrine tumors of the sympathetic 
nerve system. 

Like most endocrine tumors the pheochromocytoma manifests itself 
more by sjmiptoms of hormonal overproduction than by invasive growth 
and metastases, which in fact are rather rare. Its “malignancy” is due 
mainly to the serious effects of the overflow of its incretoric product upon 
the general metabolism and particularly the cardio-vascular system. But 
unlike the cortical tumors of the adrenals or the pancreatic islet cell tumors 
the symptoms of the pheochromocytoma are rather unspecific and may 
occur in numerous other conditions of functional or organic origin, from 
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neurocirculator3’- asthenia to malignant hj'pertension. Therefore its clinical 
diagnosis is rather difficult and is made more frequently -where the phy- 
sician is aware of its occurrence and considers the possibility of its presence 
in a given case, than when a correct diagnosis is expected to be the result of 
a series of objective laboratoiy tests. The pheochromoc3i;oma is a rare 
disease, but the number of clinically diagnosed and surgicall5' cured cases 
has been increasing rapidl}' since the first description of the s^mdrome, and 
this increase is certainlj^ not due to an increased incidence of the disease, 
but only to the better diagnosis. 

It was more than 25 j^ears after the discoverj’^ of the medullar}^ hormone 
of the adrenals (1895) that the clinical sjmdrome of the meduUarj' tumor 

Table 1 



was described by Labbe, Tinel and Doumer in 1922 (9). Humphreys (8) 
was able to collect 103 cases from the literature up till 1939, but most of 
these were postmortem obser\'ations. In 1937 Howard and Barker (7) re- 
ported 18 clinically diagnosed cases, in 1941 Biskind and co-workers (1) 
analyzed 33 clinicalty diagnosed and operated cases from the world litera- 
ture, out of which 26 had been cured surgicalh', and in 1944 Cahill (4) 
reported 9 cases of his own observation. In Billings Hospital 5 cases were 
seen in recent j'ears, 3 of them reported bj- Brunschwig, Humphrej's and 
co-AYorkers (2), During the 2 j^ears 194.5—1946 at least 24 individual reports 
of successful removal of pheochromocA-toma haA-e appeared in the Avorld 
Uterature. 

It is gratihdng to note the increasing frequencA' A\-ith which diagnosis is 
made or suggested by the practicing phA'sician out in the field instead of 
being left to the rear echelon of the well equipped diagnostic hospital. The 
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credit for the correct differential diagnosis of the case, here to be discussed, 
goes to the family plij^sician who referred the patient to the hospital for 
further observation and treatment. 

This patient’s case is of special interest because among its presenting 
signs and symptoms were not only glycosuria but a typical diabetes. As far 
as we have been able to ascertain, this seems to be the second case of its 
kind to be reported, the first case being described by Duncan, Semans and 
Howard in 1944 (6). 

The patient, M.L.E. {§228030), was a 20 jt. old wliite female who was admitted 
to the Albert Merritt Billings Hospital of the University of Chicago on 7-11-44. She 
had been in excellent health until about 1942 when she first noticed periodically re- 
current headaches, increasing nervousness, occasional attacks of mild dizziness and 
hjqjerhidrosis, nocturia and pobuiria. It was not until two 3 Tars later that she was 
seen bj'’ a ph 3 ''sician whom she consulted not because of her s 3 ’’mptoms but in order to 
obtain a health certificate. At that time gb’^cosuria and h 3 '’pergl 3 memia were found and 
the diagnosis of diabetes mellitus was made. Her diabetes proved to be hard to control, 
though she did not develop acidosis or coma. Even 85 units of insulin daib’' were insuf- 
ficient to maintain normo-gl 3 ''cemia or to keep the urine free of sugar. Her blood pressure 
in the spring of 1944 was found to fluctuate between 110/70 and 180/120. 

In Ma 3 ’’, 1944, patient was under observation of the Lilly Laborator 3 ’’ for Clinical 
Research, City Hospital, Indianapolis. There the fluctuating blood pressure was con- 
firmed. Variations from 110/50 to 170/110 were noted in two daib’’ readings over a 
period of 3 weeks. The retinal vessels showed a grade 1 constriction and questionable 
grade 1 sclerosis. Many small retinal hemorrhages were noted in either e 3 ’'e and an 
occasional white exudate was seen. Plethysmographic examinations of fingers and toes 
indicated no arteriosclerosis. Electrocardiogram and telerontgenogram of the chest 
were normal. Kidney function tests gave normal results. The diabetes showed again an 
unusually high insulin requirement and unusuall 3 ’- wide fluctuations of the fasting blood 
sugar. On a diet of 200 C, 86 P, 100 F, the urine could be kept nearly sugar free but the 
fasting blood sugar ranged from 72 to 367 mg. per 100 cc. 

On admission to Billings Hospital, the patient appeared apprehensive and com- 
plained about nervousness, headaches and excessive perspiration. Family history and 
history of previous illnesses were not contributory. Menstrual history was normal. The 
physical examination revealed a well developed female with a slight excess of dark hair 
on face, breast, abdomen and thighs. The patient was not certain whether or not her . 
hair growth had increased recently. Her weight was 48.7 kg. (107 lb.), height 155 cm. 

(5 ft. 1 in.). The skin was moist and there was mild tremor manum and moderate 
h 3 '’perreflexia. The eye reflexes were normal. No exophthalmos or lid lag was noted. 
The thyroid was not enlarged. The chest was symmetrical and normal to auscultation 
and percussion. The heart appeared to be of normal size, rate and rhythm. There were 
no murmurs. The blood pressure was 170/120; the abdomen was soft, liver and spleen 
did not appear enlarged, no masses were palpated in the abdomen. The pelvic examina- 
tion was normal. Fundoscopic examination (Dr. Spiro) revealed man 3 '- hemorrhages of 
various sizes over both retinae, surrounded by irregular white exudates. The retinae 
appeared edematous, the veins were markedb'’ engorged and tortuous, the arteries only 
slightly constricted. The crossing changes were marked. 

The blood count was normal, the serology negative, the urinalysis negative for al- 
bumin but positive for sugar, the specific gravity 1.027, the sediment normal. X-ray 
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examinations of chest and skull were normal, intravenous and retrograde pyelograms 
showed no abnormalities in kidney shape or function; a small bony defect, in the right 
ilium near the sacro-iliac joint was observed. (This unidentified lesion was reexamined 
at intervals during the subsequent two years and has not changed in size.) The elec- 
trocardiogram was again normal. 

Blood pressure readings were taken 4 times daily and again marked daily fluctuations 
were noted. Fig. 1 demonstrates the course of the blood pressure. Sodium amjdal and 
cold pressure tests gave normal responses. The kidney function was studied extensivelj* 
with urea-, inulin- and diodrast-clearances, and was found to be normal. 



The diabetes remained unstable, with fluctuations of the fasting blood sugar be- 
tween 81 and 290 on a stable diet (200-80-100) and 85 units of insulin. The course of the 
blood sugar and the insulin dosage are demonstrated on Fig. 1. An insulin tolerance test 
showed an unusual response with a slight drop of the blood sugar during the first 1.5 
minutes (from 225 to 190) and with a rapid return to a value higher than the fasting 
level (275) within 2 hours. Such a curve may be obtained if adrenaline is given together 
with or shortly after insulin. Because of the rather mild hirsutism the question of an 
adrenal cortical tumor was discussed. The 17-ketosteroid excretion was determined and 
found to be normal. The blood electrocj-tes were Cl 96 mEq./L, Xa 1.36.8 mEq./L and 
K 4.5 77iEq./L. 

It was felt that pheochromocytoma was the most likely possibility in the differential 
diagnosis and surgical exploration was recommended. This was performed by Dr. 
IMlliam E. Adams on 7-24. The abdominal approach was used. Exploration of the 
region of the right adrenal gland revealed a mass approximately 5 x3 cm. in .size which 
was medial and superior to the kidney and in the medial aspect of the adrenal gland. 
The left adrenal appeared normal. The tumor mass was freed from the surrounding 
tissue, the blood vessels of the tumor were clamped, and the tumor was then removed. 
During this procedure the blood pres.sure ro.se to 240/120 and then fell to a shock 
level of 60/40; under ephedrine the blood pressure returned to normal levels within a 
short period of time. 

Morphological-pathologic examination of the tumor by Dr. E. Humphreys revealed 
the following: The tumor, 3 X5 cm. in diameter, consisted of rather homogenous tissue 
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find had a fibrous capsule. Two pieces of the tumor were immersed in 3 per cent bi- 
chromate solution and developed the brownish color typical of phcochromocytoma. Micro- 
scopically the tumorwas composed of cells arranged in nests and cords separated bysmall 
blood vessels. In majiy regions, the api)earance was identical with that of the normal 
adrenal medulla. 

Post-operative course: The patient had an uneventful recoveiyfrom her operation. 
The blood pressure remained within normal limits throughout and was 120/90 on 
5-G-46, about two years after the operation (Fig. 1). Headaches, dizziness, nervousness 
and hyperhidrosis haAm disappeared completely and permanently. 

Reexamination of the fundi showed gradual disa])pearance of the bilateral retinopa- 
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thy. B}’’ May 194G the A^essels of the fundi had returned to normal appearance; neither 
hemorrhages, nor exudates or retinal edema were visualized. 

The diabetes showed the most spectacular change. Immediatelj’’ after the operation 
the fasting blood sugar level began to drop, in spite of the fact that the daily insulin 
dose had been decreased. Within 10 daj^s the blood sugar had returned to normal and 
the urine remained sugar free. Only 10 units insulin daily were given during that period. 
The patient then ivas perm.itted a free diet and insulin was discontinued. Her fasting 
blood sugar remained normal and her urine sugar-free. To check this apparent cure of 
her diabetes an oral glucose tolerance test Avas performed the da}’’ prior to her discharge 
from the hospital. This test shoAved a t 3 ''pical diabetic curA’e and thus rcA’^ealed that 
though the diabetes had improAmd markedly, it had not been cured (Table 2). After 
discharge from the hospital the fasting blood sugar AA’as found to be normal at various 
examinations and the urine to be sugar-free at all times. Annual glucose tolerance 
tests howeA’er shoAved the persistence of a mild diabetic state. 

COMMENT 

Almost all of the typical features of a pheochromocytoma are illustrated 
by this patient’s history: The fluctuant hypertension, the palpitations, 
dizziness and headaches are classical symptoms of epinephrine oA^erac- 
tivity. Hyperhidrosis, riei-Amusness and tremor manum are encountered 
frequently as associated symptoms. These, if very marked and accom- 
panied by an elevated basal metabolic rate, may occasionally mislead to 
the differential diagnosis of hyperthyroidism. It should be remembered 
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that epinephrine itself may cause hj-permetabolism. The age of the patient 
and the location of the tumor illustrate the fact that pheochromocjriomata 
occur most commonly in young or middle aged persons and are more fre- 
quently found in the right than in the left side of the abdomen. The occur- 
rence of the relatively minor fluctuations of the blood pressure during the 
operation reminds of the sometimes verj>- serious complications of surgen,'. 
Manipulation of the tumor ma3’- express large amounts of adrenaline into 
the circulation vfhich ma^’^ suddenly^ precipitate an extremely- high rise of 
blood pressure, peripheral vasoconstriction, lung edema and death. Liga- 
tion of all blood supplj’^ prior to removal of the tumor, as vras done in this 
case, prevents this hazard. On the other hand, circulator^' shock threatens 
after extirpation of the tumor and substitution therapj' vrith epinephrine 
and cortical extract is frequentlj’- necessarj' for a short period postopera- 
tivel3^ Because of the occasional multiplicitj’- of pheochromoc3’tomata 
and the importance of examining both adrenals prior to extirpation of the 
diseased one, the abdominal approach, as used here, has been accepted 
general^ as superior to the retroperitoneal dorsal method, which permits 
onl3’’ unilateral inspection. The return of the blood pressure to a normal 
level and the practicall3^ complete disappearance of the retinal changes are 
the gratif3’ing and common results of surger3' if done in time. 

It is noteworth3'- that, except for the diabetes, the S3'mptoms in our 
patient were rather mild. None of them alone would have been indicative 
of a pheochromoc3d;oma, 3'et the combination of aU was ver3' suggestive of 
the diagnosis which proved to be correct at surger3'. This supports How- 
ard’s dictum that "when diabetes mellitus, h3'pertension aand h3'permetab- 
olism are encountered, the possibility of pheochromoc3'toma should be 
considered,” to which we ma3' add that this consideration is warranted 
especialty if the patient is of middle age or 3'ounger and if no e^-idence of 
arteriosclerosis or primar3' kidne3' disease is found. Occasionalh' palpation, 
more frequenth" a p3'elogram or radiograph3', in combination with perirenal 
air insufflation will estabhsh the diagnosis, but not infrequenth* the tumor 
is so small that nothing short of explorator3' laparotom3' will prove the pres- 
ence or absence of a pheochromoc3'toma. This, of course, should be done 
onl3' if the S3'mptoms are suggestive, but then it is indicated, indeed. In 
man3' instances explorator3' laparotom3' ma3’ mean the difference between 
a chance for complete cure on one hand and the poor prognosis of progres- 
sive h3'pertension and arteriosclerosis on the other hand, with the added 
danger of sudden death in a h3q3ertensive crisis. 

The course and the significance of the diabetes in our patient deser\'es a 
special discussion. There are a few case reports in the literature where a 
t3'pical diabetic S3'ndrome, persistent h3'pergl3'cemia and gh'cosuria. was 
associated with pheochromoc3'toma, but with the exception of the case of 
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Duncan, Semans and Howard (G), either the diagnosis of pheochromocy- 
toma was made only postmoi-tem or tlie patient died soon after operation 
so that no observations about the later course of the diabetes could be made 
nor could any conclusion be drawn as to the relationship of the diseases. In 
the only case similar to ours, an insulin resistant diabetes of more than 
three years’ duration improved to .such a degree that it could be considered 
cured for all practical purposes. The patient did not require insulin any 
longer and was sugar free and normoglycemic on a daily intake of 300 Gm. 
carbohj’^drate. Here too, however, decreased glucose tolerance tests were 
obtained months after removal of the tumor, but the authors were inclined 
to minimize the significance of this “slight residual defect in the mechanism 
of carbohydrate disposal.” In this as well as in our case the marked, rapid 
and persistent post-operative improvement of the disturbed carbohydrate 
metabolism argued strongly against the possibility that the diabetes was a 
coincidental and independent disease. The relativel}’^ high insulin require- 
ment in both instances points in the direction that extra pancreatic factors 
were at least contributoiy to the occurrence of h 3 ^pergl 5 ''cemia and glyco- 
suria. Overactivity of epinephrine, causing increased glj’-cogenolysis in the 
liver, was most likely the initial step in this mechanism. As long as the 
hormone secreting tumor was present the h 3 ’^pergl 3 ’’cemia persisted. After 
the operation a return to normal, a restitutio ad integrum, seemed to have 
occurred, but a persistent though latent disturbance of the carboh 3 '^drate 
metabolism became evident under the stress of the glucose tolerance test. 
It seems to us that this remaining decreased carbohydrate tolerance de- 
serves the same emphasis as is given to the marked clinical improvement. 
It has long been argued that prolonged hypergl 3 '^cemia of non-pancreatic 
origin may lead to irreversible pancreatic islet cell damage and diabetes. 
The present stand on this problem and the e^ddence in favor of this hypoth- 
esis has been summarized ably by Ricketts (10), and onl 3 '' recentl 3 '' Dohan 
and Lukens (5) have demonstrated islet cell degeneration in -cats, the 
blood sugar of which had been elevated for prolonged periods of time by 
glucose injection. The assumption, therefore, seems permissible that 
the prolonged hyperglycemia which was produced by the pheochromocy- 
toma had exerted irreversible damage upon the blood sugar regulatory 
mechanism so that a decreased carbohydrate tolerance persisted after 
removal of the tumor. Unfortunately no biopsies from the pancreas were 
obtained in our patient. Further clinical observations will have to prove 
whether such damage is manifested by histological changes in the pan- 
creas. 

SUMMARY 

A new case of pheochromocytoma with diabetes is reported and the 
symptomatolog3’' of this syndrome is discussed. The persistence of a de- 
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creased carbohydrate tolerance after successful removal of the tumor 
seems to give support to the theorj”- that hjT^erglycemia of extrapancreatic 
origin may cause irreversible pancreatic islet cell damage and diabetes. 
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ANNOUNCEMENT OF THE 1948 
MEETING OF THE ASSOCIA- 
TION FOR THE STUDY OF 
INTERNAL SECRETIONS 


The Thirtieth Annual Meeting of the Association for the Study of In- 
ternal Secretions will be held in the Palmer House, Chicago, Illinois, June 
18 and 19, 1948. 

The scientific sessions will be held in the Red Lacquer Room and regis- 
tration will be on the fourth floor just outside the Red Lacquer Room. The 
Annual Dinner will be held in the same room on Friday, June 18th at 7 
p. M. and will be preceded bj’’ a cocktail party, the location of which will 
be announced later. The Council will meet at 2 p. m. Thursday, June 17th. 

All members of the Association who plan to attend the Thirtieth Meet- 
ing are urged to make their reservations at once with the Palmer House, 
stating the time of arrival and how long they plan to remain in Chicago. 
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Annoimcement of Awards and 
Fellowstip of tke Association 


Nominations for Awards 

Three awards for meritorious work in endocrinology’’ will be ^ven at the 
next annual meeting of the Association. A special committee of five members 
of the Association chooses the recipients of these Awards, subject to ratifi- 
cation by the Council, and each member of the Association has the pri%’llege 
of making one nomination for each award. 

Nominations for the Awards should be made on special application forms 
which may be obtained from the Secretary, Dr. Henry H. Turner, 1200 
North Walker Street, Oklahoma Qty 3, Oklahoma. All nominations, accom- 
panied by a statement of the importance of the nominee’s contributions to 
endocrinology’’ and a bibliography^ of his most important papers ’ndth reprints 
if possible, should be sent to Dr.T timer’s office not later than IMarch 15, 1948. 

THE E. R. SQUIBB AND SONS AWARD 

The E, R. Squibb and Sons Award of $1,000.00 was established in 1939. 
It was given in 1940 to Dr. George W. Comer; in 1941 to Dr. Philip E. Smith; 
in 1942 to Dr. Fred C, Koch; in 1944 to Dr. Edward A. Doisy ; in 1945 to Dr. 
E. C. KendaU; in 1946 to Dr. Carl G. Hartman; in 1947 to Drs. Carl F. and 
Gerty T. Cori. No award was made in 1943. No age or special limitation is 
stipulated by the donor of the award. 

THE CIBA AWARD 

The Ciba Award, established in 1942, is given in recognition of the meri- 
torious accomplishment of an investigator, not over 35 years of age, in the 
field of clinical or pre-clinical endocrinology. In 1944 the Award was given 
to Dr. E. B. Astwood; in 1945 to Dr. Jane Arme Russell; in 1946 to Dr. 
Martin j\I. Hoffman and in 1947 to Dr. Choh Hao Li. The Award is for 
$1,200.00. If -ndthin two years of the date of the Award, the recipient chooses 
to use it to aid in working in a laboratory other than the one in which he 
normally is located, the Award will be increased to $1,800.00. 

THE AYERST, IMcKENNA & HARRISON FELLOWSHIP 

The first award of the Ayerst, iMcKenna & Harrison Fellowship was gi\-en 
to Dr. Samuel Dvoskin in 1947. The fellowship was founded in order to 
encourage investigation in the field of endocrinology rather than as an award 
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“fair” diabetic control. There was a tendency for girls in the higher levels of diabetic 
control to mature normally, and for those in the lower levels to be delayed in maturing. 
A longer-than-average growing period was generally co-e.\istent with delaj'cd inenarche. 
When the onset of diabetes occurred during the years JO-M, it was likely to interfere 
with the maturation processes. Only J of. the girls under good-to-excellent diabetic con- 
trol had delayed menarche, wliile of the girls under fair-to-poor diabetic control had 
delaj^ed menarche. The severity of the disease added to the problem of control, since tiic 
children with less severe disease tended to maintain higher levels of control. However, 
the severity did not appear to be the determining factor when the disease was well con- 
trolled. The authors emphasize the importance of early and complete management in 
order to prevent retardation of growth and development. For the children already 
stunted from improper care, comideto management is essential to ameliorate the retar- 
dation of growth and development. — E.C.R. Jr., 

Miller, H. C. The effect of diabetic and prediabetic pregnancies on the 
fetus and newborn infant. J. Pediai. 29: 455 (1946). 

It has long been recognized that the diabetic state in the mother has often been 
associated with many unusual phenomena in the fetus and new-born infant. Among the 
outstanding peculiarities of these infants, there has been noted a high mortality rate, a 
tendency toward an excessive birth w'eight and occasional anatomic changes in some of 
the viscera and glands of internal secretion. Until recently, it has been thought that these 
peculiarities of the offspring were in large part related to the maternal hyperglycemia 
and the manner in which it was regulated. Excessive size of the fetus was attributed 
directly to the fact that the fetus was maintained during pregnancy on a high carbohy- 
drate intake. High fetal mortality was explained either by the occurrence of maternal 
hyperglycemia or hyperglycemia associated with an inadequate regulation of the dia- 
betes; the high neo-natal mortality was considered to be the result of the hypoglycemia 
induced in the newborn infant by the overactivity of its pancreatic islet tissue. The basis 
for this theory rested on the observation that in some infants born to diabetic mothers an 
actual hypertrophy of the islet tissue could be observed. Recent studies indicate that 
these previously held theories are improbable. There is considerable evidence to show 
that all the phenomena observed in infants born to diabetic mothers are to be found 
among infants born before the onset of maternal diabetes. In this paper, the author re- 
views this newer evidence and gives statistical data concerning the incidence of fetal and 
neo-natal mortality, the birth weight, and the occurrence of anatomic changes in the 
viscera and glands of internal secretion in a series of infants born to diabetic mothers, 
or to mothers who subsequentlj'' became diabetic. The question is raised as to whether 
the increase in birth weight and the changes in the organs of these infants may be due to 
an increased amount of pituitary growth hormone which is not only diabetogenic for the 
mother but also growth-promoting for the fetus. Furthermore, the question is raised as 
to whether there may be a deficiency in the production of steroid hormones bj"" the pla- 
centa during diabetes which is responsible for fetal death and for some of these altera- 
tions in the offspring of diabetic or prediabetic mothers. — E.C.R., Jr. 
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EFFECT OF TEvSTOvSTERONE ON THE EXCRETION 
OF GLYCOGENIC CORTICOIDS 

ELEANOR H. VENNING aisD J. S. L. BROWNE 

From the McGill University Clinic, Royal Victoria Hospital, Montreal 

A NIMAL experimentation by numerous investigators has shoum that 
JTx. the administration of testosterone to intact rats has a definite effect 
on the anterior pituitary as well as on other glands of internal secretion 
such as the adrenal, the thyroid, the testes and the ovary (5, 6, 9, 10, 11, 12, 
13, 17). In rats testosterone propionate will cause atrophy of the pituitary 
gland and involution of the adrenal gland ; the latter occurring more readily 
in female rats than in males (6, 10). 

Reifenstein and co-workers (8) have reported that the administration of 
methyl testosterone to humans will cause a decrease in the excretion of 
17-ketosteroids of adrenal origin. It seemed of interest therefore to de- 
termine whether testosterone would have an inhibiting effect on other 
types of adrenal metabolites, particularly those associated vith carbohy- 
drate metabolism, namely the gly^cogenic corticoids. The present paper is 
concerned primarily with the effect of testosterone propionate and meth 5 d 
testosterone upon the excretion of these substances. Simultaneous studies 
on the excretion of 17-ketosteroids were also made. 

Received for publication July 21, 1947. 

Supported in part by the National Research Council of Canada, and in part by a 
grant from the Blanche Hutchinson Fund, McGill Universitv. 

The testosterone propionate and methyl testosterone were kindly supplied by Roche- 
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Read before the Twenty-ninth Annual Meeting of the Association for the Study of 
Internal Secretions, Atlantic City, New Jersey, June 7, 1947. 
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METHODS 

Investigations were carried out on eight individuals: 3 normals, 2 
patients with diabetes mellil.us, 1 with lupus erythematosus disseminatus, 
and 2 with Cushing’s syndrome. Complete 24-hour specimens of urine 
were collected on all patients before and during testosterone thei-apy. The 
urine was pooled in lots of 4S-hour or 72-hour amounts and aliquots were 
used for the determinations. The accurac}'’ of the collection of urine was 
checked by creatinine determinations. All results are reported in terms of 
amounts excreted per 24 hours. The gl^’^cogenic corticoids were assayed ac- 
cording to the bioassay method of Venning, Kazmin and Bell (15) which is 
dependent upon the deposition of glycogen in the livers of adrenalecto- 
mized mice. The results are expressed in terms of glycogenic units, one unit 
being equivalent to the activity of 1 microgram of 17-OH-ll-dehydrocorti- 
Vosterone. The normal excretion range for men is from 40 to 90 glycogenic 
units per 24 hoiu's and for women from 25 to 70 glycogenic units per 24 
hours. 

The urinary 17-ketosteroids were measured by means of the colorimetric 
method of Holtorff and Koch (3) and a color correction was applied. 

Testosterone propionate was injected intramuscularly and methyl testos- 
terone was administered orally in the form of tablets. 

CLINICAL MATERIAL AND RESULTS 

Case 1 (Fig. 1). A woman aged 45 years, had no disease and a normal 
output of glycogenic corticoids and 17-ketosteroids. Measurements were 
made on 72-hour urine collections. In the two control periods the urinary 
corticoids were 42 and 45 units per 24 hours. Twenty-five mg. testosterone 
propionate were administered daily for 6 days. There was an initial in- 
crease in output of glycogenic corticoids which might possibl}'- be ac- 
counted for by the fact that the individual developed a head cold at this 
time. However, the cold cleared up within a few days and at the end of the 
therapy the glycogenic corticoids had decreased to a level of 29 units per 
24 hours. One week later, they had returned to their original level. As 
testosterone propionate is metabolized to 17-ketosteroids, the usual rise in 
urinary 17-ketosteroids is seen following the administration of this hor- 
mone. 

Case 2 (Fig. 1). A man, aged 55 years, had no disease, but the 17-ketos- 
teroids in two control periods were 8.7 and 7.0 mg/24 hours — below the 
normal range. Determinations were made on 72-hour collections. The gly- 
cogenic corticoids were 85 and 87 units/24 hours. Forty mg. of method 
testosterone were administered orally over a period of 10 days. Then the 
dosage was reduced to 10 mg. for a further period of 17 days. At the end 
of the tenth day after 40 mg. of methyl testosterone the glycogenic corti- 
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coids were depressed to a level of 35 units/24 hours. On the lower dose of 
10 mg. they increased somewhat to a level of 45 umts/24 hours. The 17- 
ketosteroids had gradually decreased to a low level of 3.8 mg./24 hours by 
the tenth day, but increased again to 6.1 mg. when the dosage of meth 3 ’l 
testosterone was reduced. 

Case 3 (Fig. 2). A male, aged 21 j-^ears, had no disease. Numerous a.ssa 3 ’s 
of urinar 3 ’^ glycogenic corticoids showed a consistentl 3 - higher excretion 
than that of other normal males in this age group. Determinations were 



Fig. 1. Effect of testosterone propionate and methj’l testosterone on the excretion 
of glycogenic corticoids and T7-ketosteroids in two normal indi^^duals. The hatched 
columns represent the corticoids and the interrupted line the 17-ketosteroids. 


made on 48-hour collections. In the two control periods, the gl 3 'COgenic 
corticoids were 110 and 115 units/24 hours, the 17-ketosteroids 21 and 
23 mg./24 hours. Fift 3 ' mg. of testosterone propionate were administered 
dail}’' for a period of 6 da 3 's. Under this treatment the level of gl 3 'cogenic 
corticoids gradually fell, reaching a low value of 40 units/24 hours. 

Case 4 (Fig. 2). .4 woman, aged 25 3 'ears, had diabetes mellitus. This 
patient was given 20 mg. of meth 3 d testosterone orally for 5 da 3 -s. Before 
therapy the urinary corticoids were 73 units/24 hours. With methxd testos- 
terone the e.\-cretion rate decreased to 37 units and one week later it had 
risen to S3 units. The 17-ketosteroids were depressed from 9.5 mg/24 hours 
to 6.0 mg./24 hours. One week after ce.ssation of therapv thev were 14 mg. 
/24 hours. 
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Case 5 (Fig. 3). A ^’’Oiiiig girl, aged 14 years, suffered from lupus ery- 
thematosus dissemiiiatus. During the period of study the patient’s tem- 
perature ranged from 99° to 102.4°F. Assays were made on urine collections 
of 48 hours. Two control periods approximately 2 weeks apart showed 
increased corticoid excretions of 98 and 93 units per 24 hours. The 17- 



Fig. 2, Effect of testosterone propionate and ineth 3 d testosterone on the 
excretion of glycogenic corticoids and 17-lcetosteroids. 


ketosteroids averaged 4.6 and 5.5 mg./24 hours. With the daily administra- 
tion of 50 mg. of testosterone propionate, the corticoids decreased to 40 
units /24 hours on the fourth and fifth days, and to 29 units/24 hours on 
the 8th and 9th days. On the 14th and 15th days of therapy, the corticoids 
were 29 uiiits/24 hours. The excretion of 17-ketosteroids rose with the 
testosterone propionate therapy to a high level of 21 mg./24 hours, but 
this was not maintained in spite of continued injections of testosterone 
propionate, suggesting that the endogenous supply of 17-ketosteroids was 
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being suppressed. There -was no change in temperature or in the cUnical 
condition of the patient during the period of stud 3 % 

Case 6 (Fig. 3). A woman, aged 40 years, had diabetes mellitus associated 
with hirsutism. Excretion of 17-ketosteroids and glycogenic corticoids was 
normal. A low blood sodium, pigmentation of the skin and hj'potension 
suggested underfimction of the adrenal with regard to regulation of electro- 
Ijde metabolism. Three separate assays of corticoids gave values of 55, 



Fig. 3. Effect of testosterone propionate on the excretion of 
glycogenic corticoids and 17-ketosteroids. 


49, and 57 glycogenic umts/24 hours respectively. With the administration 
of 25 mg. of testosterone propionate, the corticoids were depressed to levels 
of 22 and 25 units. Five mg. desoxycorticosterone were administered dail 3 ' 
beginning on the 6th day of testosterone therapj^, but failed to cause an 3 ^ 
further depression of the urinary corticoids. 

Case 7 (Fig. 4). The patient was a woman, aged 42 3 'ears, with Cushing’s 
syndrome. She was studied over a control period of 13 da 3 'S. The 17- 
ketosteroids averaged 20 mg./24 hours and the gh'cogenic corticoids 260 
units/24 hours. On the 14th day, 25 mg. testosterone propionate were ad- 
ministered dail 3 ' for 13 da 3 's and then twice weekl}' for five weeks. The 
adrenals were irradiated for two weeks between da 3 's 20 and 36. On the 3rd 
and 4th da 3 's of administration of testosterone propionate, the corticoids 
decreased to 88 imits. The 3 ' remained at a low level throughout the treat- 
ment, var 3 'ing between 55 and 70 units/24 hours. The 17-ketosteroids in- 
creased initialh' xvith the administration of testosterone propionate, but 
graduall}' fell with continued treatment until the 36th dax', after which 
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they increased again to their original level. A glucose tolerance test made 
on the 3rd day showed marked impairment. When repeated on the 66th 
day after 7 weeks of treatment with testosterone propionate, the curve was 
normal. These are shown in Fig. 5. 

Case 8 (Fig. 6). A man, aged 32 years, had Cushing’s syndrome. In- 
creased appetite and thirst during the past five years resulted in a striking 
increase in weight to 351 lbs. “Appetite rages,” repeated “absences,” sleep 
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female 
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Fig. 4. Effect of testosterone propionate on the excretion of gLFcogenic 
corticoids and 17-ketosteroids in a woman with Cusiiing’s s 3 ’-ndronie. 


disturbances, abnormal waves in basal lead of the electroencephalogram, 
and the result of a pneumoencephalography suggested a hypothalamic le- 
sion. The glycogenic corticoids ranged from 356 to 546 units per 24 hours 
and the 17-ketosteroids from 10 to 16 mg, per 24 hours. Twenty-five mg. 
testosterone propionate were administered daily from the 21st day of study 
until the 51st day, when the dosage was increased to 50 mg. During the 
first 6 days of administration of testosterone propionate, on days 21 to 26, 
no effect on the glycogenic corticoids was seen. On days 27 to 36, the excre- 
tion of corticoids decreased to 250 units but later increased again with con- 
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Fig. 6. Excretion of glycogenic corticoids and 17'ketosteroids 
in a man with Cushing’s syndrome. 


propionate, they decreased 60 and 75 per cent. These two patients, how- 
ever, had higher control values of urinary corticoids. The patient with 
Cushing^s syndrome {case 7) with a markedly increased rate of excretion 
of 260 units/24 hours, showed the greatest depression with 25 mg, testos- 
terone propionate. This inhibiting effect of testosterone upon adrenal 
metabolism is not a permanent one as seen in cases 1 and /. Within ap- 
proximately a week of cessation of treatment the glycogenic corticoids and 
17-ketosteroids were back to their initial levels. It is interesting to note 
that in case 5 the high excretion of corticoids, probably due to a response 
of the adrenal to infection, was markedly reduced by testosterone therapy 
even though the fever persisted with temperatures ranging from 100° to 
102°F. 

One significant fact brought out by these studies is that with the dosages 
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given it has not been possible to lower the corticoid excretion much below 
the lower hmit of normal excretion for the indi^’idual concerned, 40 units 
for males and 25 units for females. With regard to the effect of method 
testosterone on the excretion of 17-ketosteroids, the results in cases 2 and Jf- 
confirm the findings of Reifenstein and co-workers (S) that this hormone 
will definitel 3 ' lower the excretion of IT-ketosteroids. When testosterone 



Fig. 7. Glucose tolerance curves in case 8, a man vrith Cushing’s syndrome (1) be- 
fore treatment, (2) after 31 days, (3) 72 days, (4) 127 days and (5) 214 days of testosterone 
therapy. 


propionate is given, the added metabolites from the administered hormone, 
in the form of 17-ketosteroids, obscure the results. However, it is observed 
that in manj’- of the cases with continued administration of testosterone 
propionate the level of 17-ketosteroids tends to fall, thus suggesting that 
those derived from endogenous sources are being depressed. 

It was found that in case 7, a woman with Cushing’s s^mdrome, it was 
possible to maintain the glj^cogenic corticoid excretion within normal limits 
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with administrations of 25 mg. testosterone propionate twice weekly. The 
changes that occurred in the glucose tolerance curves w^re most significant. 
Before therapy, at a time when the glycogenic corticoid excretion was high, 
average value of 260 units/24 hours, the test showed an impaired tolerance 
curve; after 5 weeks of therapj'’ with testosterone propionate, both glucose 
tolerance and glycogenic corticoid excretion were normal. 

In contrast to this we find that in case 8, a male, also Avith Cushing’s 
syndrome, failed to show any continued effect of testosterone therapy. 
There was a decline in the corticoid excretion from 670 units to 250 units 
over a period of 10 days following the daily administration of 25 mg. of 
testosterone propionate, but this Avas not maintained and the excretion 
rose again. AVhen the testosterone propionate Avas increased to 50 mg. no 
effect was observed. The glucose tolerance curves shoAved increasing im- 
pairment in function throughout the study, and their character Avas not 
altered by testosterone therapy (Fig. 7). 

There appears to be little in the physical and clinical histories of these 
tAvo patients AAuth Cushing’s syndrome to suggest why one should respond 
to testosterone therapy and the other one fail to do so. The onset of the 
disease in case 8 had been more rapid and much more seA’-ere than in case 7, 
and it may be possible that the pathological lesion responsible for the 
disease in case 8 Avas more difficult to influence than that in case 7. In 
earlier work regarding the effect of testosterone on adrenal atrophy, it was 
observed that the response Avas more readily obtained in female than in 
male rats (6, 10). HoAvever, in the tAvo studies on male indiAuduals Avith 
no disease, cases 2 and 5, it Avas possible to shoAV that both testosterone 
propionate and methyl testosterone Avere effective in causing a reduction 
in excretion of adrenal metabolites. The three patients Avith Cushing’s 
syndrome, successfully treated Avith testosterone propionate as reported 
by Albright et al. (1), Avere all women as AA^as the patient reported by Perloff 
et al. (7), AAffio noted an improA^ement in the tolerance for dextrose after 
prolonged testosterone therapy. The patient of Deakins et al. (2), a 15 year 
old girl Avith Cushing’s syndrome, failed to shoAv demonstrable clinical im- 
proA'^ement Avith testosterone propionate and methyl testosterone despite 
the definite effect which these hormones AA^ere shoAvn to haA^e had upon her 
nitrogen balance. WTiitelaAV (16) reported that a 17 year old boy Avith the 
same disease, under testosterone propionate therapy showed no improA'-e- 
ment in the osteoporosis or tolerance for glucose although there Avas a 
marked gain in strength and AA^eight and an increased excretion of creatine. 

What is the mechanism of the action of testosterone upon adrenal me- 
tabolism? Is this inhibiting effect a direct action of testosterone itself upon 
the adrenal or is it a result of the suppi-ession of those tropic hormones of 
the anterior pituitary Avhich control adrenal metabolism? 
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Proof that this effect is mediated through the pituitary has been supplied 
by the work of Selye (10) who has sho^m that in hj-pophysectomized rats 
maintained on adrenotropic hormone, testosterone fails to cause atrophy 
of the adrenals. Reifenstein and co-workers (8) have put forth e\ddence to 
support the theor}' that the tropic hormone respon.sible for the production 
of 17-ketosteroids from both the testis and the adrenal is the luteinizing 
hormone. The more recent work of Thom, Prunty, and Forsham (14) and 
of Mason and co-workers (4), however, on the effects of purified adreno- 
tropic hormone reveals that this pituitary hormone will also stimulate the 
production of 17-ketosteroids as well as 11-oxysteroids. An interference 
with the production of adrenotropic hormone alone by the administration 
of testosterone could, therefore, equally well account for the reduction in 
excretion of both glycogenic corticoids and 17-ketosteroids. 

The beneficial effect of testosterone propionate therapy in Cushing’s 
syndrome may therefore be due not only to the metabolic action of testos- 
terone directly opposing the effect of the glj^cogenic tjqie of corticoid on 
protein and carbohydrate metabolism as suggested by Albright but also in 
certain cases to a repression of the over-acti\'it 5 " of the adrenal cortex. 

SUMMARY 

The excretion of urinary glycogenic corticoids and 17-ketosteroids was 
followed in a series of 8 indi\dduals before and after the administration of 
either testosterone propionate or methyl testosterone. These included 3 
normals, one woman and 2 men; 2 women with diabetes; one young girl 
with lupus erythematosus disseminatus; and 2 cases of Cushing’s sjm- 
drome, one male and one female. 

In all the cases, with the exception of the male with Cushing’s sjmdrome, 
testosterone therapy caused a reduction in the rate of excretion of glyco- 
genic corticoids. 

In the cases under methyl testosterone therapj^ a decrease in urinarj* 
17-ketosteroids was also noted. It is suggested that this inhibition caused 
by testosterone therapy is mediated through the pituitary by the reduction 
in production of adrenotropic hormone. 
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T he occurrence of botL male and female gonads in one person is of 
sufficient rarity to invite thorough study of such a case. Pseudoher- 
maphroditism is not uncommon, but the occurrence in one person of one 
ovarj’^ and testis, or an ovotestis, proved histologically, has been reported 
only 40 times in the literature (1, 2, 4, 5, 6, 7). Excellent reHews of true 
hermaphroditism have been written by Mclver and associates (4) and 
Young (7). In both of these reports the predominant abnormality was the 
presence of ovotestes, either unilateral or bilateral. Onl 3 ’^ seven true ovaries 
were found in the series, and six true testes; the remainder (except for four 
gonads of undetermined tj^je) were ovotestes. The clinical features of these 
cases were such as to cause suspicion of hermaphroditism with insufficient 
development of the attributes of either sex. The rarity of this condition 
warrants the report of such a case in detail. 

REPORT OF CASE 

D. M. [T-Jf6-226172), a negro “female,” aged 36, was admitted to Charity Hospital 
in New Orleans on July 18, 1946, because of a "mass between her legs,” which had been 
present as long as she could remember, but which had recently increased so much in size 
as to cause local discomfort. 

The patient was one of trains and was considered a female at birth. From the histor 5 % 
it would seem that at birth a small lump was present in the perineum beneath which was 
the urethral orifice. Apparently, the patient’s mother had no reason to suspect an ab- 
normalitj- and the child was reared as a sister to the other girls. 

Adolescence began between the tenth and twelfth years. Development followed the 
female pattern, with mammary glands enlarging to a degree comparable to the patient's 
tuin sister. Mammary' development continued until the twentieth year, when slow re- 
gression began. “Menstruation” began at the age of 11 years, with regular cycles, at 28 
to 30 day intervals. The flow was said to be scanty and lasted one and a half day's. The 
site from which the flow emerged was unknown to the patient, who was unconcerned 
about the anatomic abnormalities. 3Iild abdominal cramps accompanied the menses for 
about five years after the menarche. Axillary and pubic hair developed in feminine 
fashion with little or no overgrowth in the earlier years. From the twentieth year, facial 
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hair on the upper lip and chin began to appear, and some increase was noted along the 
linea nigra of the abdomen. There was no vocal change and at present the patient sings 
soprano in a choir. As the patient grew, the mass enlarged becoming more prominent 
on the right side until its present size prompted her to seek medical advice. 



Fig. 1. Photograpli of patient sliowing general bod}'' development. 

The patient’s tlioughts and actions were always mediated b}'- the conviction that slio 
was a female. She preferred the company of men and had several beaux. Marriage was 
contemplated at one time, but her fiance was accidental!}^ killed. Although she had 
frequent dates, she denied an}" attempts at sexual actiidty. 

The patient had four brothers and two sisters all of whom were normally developed; 
the two sisters were married, and one was the mother of two normal children. 
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Examination revealed a well nourished negro “woman” weighing 112 pounds, 65^ 
inches tall, with a span of 68 inches. Facial hair with masculine distribution was sparse 
but conspicuous. The breasts were well developed but atrophic changes were e-vddent. A 
large inguinal hernia on the right side with considerable chronic edema of the sac pro- 
truded about 10 to 12 cm. from the level of the pubic tubercle; it was not completel}' 
reducible (Fig. 1). 



Fig. 2. Photograph of patient’s external genitals. 


The external genitals were neither masculine nor feminine. There was a large phallus, 
measuring appro-ximatelj' 3 cm. in length (Fig. 2). Its prepuce disappeared into the pubic 
skin wthout forming any rudimentary labia minora. No labia majora could be identified 
and there was no scrotal swelling. The urethral orifice was situated about 1 cm. dorsal 
to the base of the phallic structure. Rectal examination revealed a granular tag which 
bled easily upon trauma. No rudimentary structures comparable to a prostate gland or 
miillerian system could be felt on palpating the anterior rectal wall. Cystoscopic exam- 
ination revealed a normal female urethra without a vaginal orifice or a vemmontanum. 

A plain roentgenogram of the kidney, ureter and bladder showed essentially normal 
structures. Roentgenologic examination of the skull disclosed indistinct posterior clinoid 
processes but no other abnormalities. 

Preopera tively, urinary gonad-stimulating hormone assays showed >96 <192 
M.U./24 hrs., and >52.8 <100 m.Tj./ 24 hrs.; 17-ketostcroid determinations were 7.G 
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and 7.5 mg./24 hrs. The urinary gonad-stimulating liorinones were estimated by the 
uterine weight method of Klinefelter, Albright and Griswold (3) and the 17-ketosteroids 
by a modification of the Zimmerman reaction with dehydro-iso-androsterone as a stand- 
ard. 

On Julj'’ 26, 1946, under spinal anesthesia, the right inguinal hernia was repaired. 
The sac contained omentum incarcerated -ivith a sliding hernia of pelvic organs. There 
was a rudimentary uterus with a well developed left fallopian tube and a left gonad which 
appeared grossly to be a small ovarj'. A nodular eminence on one pole of the ovary was 
removed for stud 3 ^ The ovary was bisected and a slice of tissue was taken also for study. 
The right tube extended into the herniated mass and disappeared into the sac wall. No 



Fig. 3. Photomicrograph of section of ovotestis (ovarian portion) with normal 
ovarian stroma but absence of primordial and growing follicles. 

fimbriated end was noted and the round ligament was indistinct. At a short distance 
from tlie point of disappearance of the right tube a nodule, 2.5 bj' 1 cm., was palpable in 
the sac; this nodule did not have a free border and did not simulate the right gonad 
grossW- No gonad was seen. The omentum was free, and the redundant sac, with the 
nodule, was severed from the rudimentaiy uterus. The hernia was repaired, and the 
granular anal tag was also removed. It was felt that this might contain aberrant endo- 
metrial tissue from which cj’'clic bleeding occurred. 

On August 10, 1946, a plastic operation was performed. The redundant skin was 
used to form a vagina behind the urethral orifice. Subsequent!}’', the greater portion of 
this whole thickness graft slougiied away. The Arngina was maintained Avith an ob- 
turator for a time but has since contracted to a mere sinus tract. A further plastic opera- 
tion A\'ill be needed. 

The postoperative course AA'as entirelj’- uneA'entful. Five Aveeks after the operation 
17-ketosteroids AA'ere determined on three occasions and, the amounts were 5 mg./24 
hrs., 4.9 mg./24 hrs., and 5.6 mg./24 hrs. The urinarj'- gonad-stimulating hormone AA'as 
assaj'ed in two of these 24-hour urine collections, both assaj's containing >96 <192 m.u. 
/24 hrs. After nine months, the patient is still in good health and further “menstruation” 
has not occurred. 
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Histologic examination of the hernial sac revealed an ovotestis protruding from the 
lining. The larger portion of the gonad was well differentiated ovarian stroma, ^dth 
several large corpora albicantia (Fig. 3). No growing follicles or ova were observed in 
the sections available, but there was a Walthard cell rest close to the surface in one sec- 
tion. 

The testicular portion of the gonad was located on the deeper surface, corresponding 
to the medullarj' border. There were definite testicular tubules, well differentiated in 
outline, but in varjing degrees of degeneration. Hyalinization and fibrosis were rather 
marked. No e\idence of spermatogenesis could be seen (Fig. 4a). Interposed between 




Fig. 4(a). Low power magniheation of ovotestis, showing numerous te.sticular tubules 
in all stages of degeneration. Spermatogenesis is absent, and hyalinization of manj' tu- 
bules can be seen. Small clumps of interstitial cells are numerous, (b). High power magnifi- 
cation of a tubule showing interstitial cells wedged in between. 

tubules, and often in large clumps, were masses of interstitial cells of Leydig (Fig. 4b). 
A well formed rete testis was present (Fig. 5). 

Extending from one pole of the ovotestis was a thickening of the hernial sac which 
resembled, histologically, the spermatic cord or epididjTnis, although the differentiation 
was immature (Fig. 6). A neighboring strand of tissue consisted of fibromuscular tissue, 
lined with columnar epithelium, which resembled tubal epithelium. 

The biopsies of the left ovary consisted of a small portion of normal ovarian stroma, 
also with corpora albicantia, but no growing follicles or ova. The nodular portion con- 
tained a small Brenner tumor surrounded bv fibrous stroma showing little hvalinization 
(Fig. 7). _ 

Examination of the rectal polj’p revealed only rectal glands surmounted by stratified 
squamous epithelium. 


COMMENT 

This case is one of true hermaphroditism, with a normal ovarj- on the 
left and an ovotestis on the right. Of the 40 cases reported in the literature, 
onlj”^ II were of the lateral or alternating tjTie, with an ovarx' on one .side 
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and a testicle on the other. Eleven patients had bilateral ovotestes, 7 had 
ovotestes combined with testes and 7 had an ovary with the ovotestis. 
Four patients had ovotestes with the other gonad unidentified. 



Fig. 5. Low power magnification of section of ovotestis showing well 

developed rete testis. 





Fig. 6. Low power magnification of section of hernial sac containing fibromuscular 
tissue, lined with columnar epithelium resembling the epididymis. 


The frequency of inguinal hernia in the reported cases (14 of 40 cases) 
is strildng. Allien associated with any sexual abnormality, inguinal hernia 
should immediately suggest the presence of intersexuality of some degree. 
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The principal complaint of this patient was the hernia, not the intersexual 
status. 

Hormonal assays have been performed in only a few of the cases re- 
ported. In our case, the 17-ketosteroid excretion was somewhat lower than 
anticipated. In our laboratory, the range of 17-ketosteroids in the normal 
female extends from 4.3 to 18.2 mg./24 hrs. with a mean of 8.7 mg./24 
hrs. The range for normal males is from 7.2 mg./24 hrs. to 27.2 mg./24 
hrs. with a mean of 15.9 mg./24 hrs. The amount excreted in our case is, 
therefore, among the lower values for the female. The decrease in values 



Fig. 7. Low power magnification of section of nodule of left ovary, with small Brenner 
tumor, consisting of well defined epithelial elements surrounded by fibrous stroma. 

obtained postoperatively suggested that a portion of the excreted 17-ketos- 
teroid was derived from the testicular tissue, which was removed, al- 
though spontaneous fluctuations in excretion are not uncommon. 

We have not seen a normal male or female in whom the urinary’- gonad- 
stimulating hormone excretion was as great as the 96 M.TJ./24 hrs. which 
this patient showed. It is of interest to note that although the 17-ketos- 
teroid excretion dropped after operation, indicating a loss of hormonalh' 
active gonad, this was not borne out by a concomitant rise in urinary 
gonad stimulating hormone. The relatively high urinary gonadotropic hor- 
mone values suggested that gonadal failure existed. The inactmtj' of the 
ovarian sections was confirmatory'. 

SUMMARY 

1. A case of true hermaphroditism with an ovotestis on the right and 
an ovary on the left is prasented. 
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2. Manifestations of normal female sexual development with superim- 
posed facial hirsutism and an enlarged clitoris were distinguishing features. 

3. The ovotestis was found in a hernial sac as in 14 other cases in the 
literature, 

4. The 17-ketosteroid excretion was reduced postoperatively ; this sug- 
gests bio-activity in the testicular portion. 

5. The gonadotropic excretion in the urine was elevated indicating gon- 
adal failure. 
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A COMPARATIVE STUDY OF VAGINAL AND 
CERVICAL CORNIFICATION IN 
HUMAN SUBJECTS* 

J. E. AYRE, P. M. CHEVALIER, akd W. B. AYRE 

From Ihe Gyne-cijlology Laboratory, Cancer Research Division, Royal Victoria Hospital, 
McGill University, Montreal, Canada 

T he advent of the cervical os smear (1) for the diagnosis of uterine 
cancer has led to extensive comparative studies of the vaginal and 
cervical methods in this laborator5\ Cervical smears have been found to 
contain a larger concentration of cancer cells in positive eases. It has also 
been observed that almost invariably a greater concentration of the estro- 
genic cornified cells is found in the cer\dcal smear than in the vaginal 
smear. This observation has prompted a study of the cornification counts 
of smears from the cervix compared with those from the vagina in 125 
patients. 

The cases were chosen at random from our files of patients who had had 
both vaginal and cervical smears taken at the same time. Patients with 
cancer and those patients who showed total absence of estrogen, e.g., nor- 
mal senile patients or castrates, were excluded. The smears covered aU 
stages of the menstrual cycle and a large variety of age groups. It was 
found that 88.8 per cent of the cases showed the cer^^cal cornification 
count to be higher than the vaginal cornification count, varying from 5 per 
cent to 56 per cent. Equal cornification levels were observed in 7.2 per cent 
and 4 per cent showed a higher count in the vaginal than in the cervical 
smear. (This varied from 5 per cent to 10 per cent.) The over-aU average 
difference between the cervical and vaginal cornification counts was 15.5 
per cent. 

METHOD 

A speculum was used in taking both the vaginal and cervical smears. 
Selective smears and scrapings were used in preference to a random aspira- 
tion. An area of the lateral wall of the vagina was lightly scraped Mth a 
wooden spatula and the scrapings were spread over a glass shde. Cervical 
scrapings were taken using the cervical spatula designed to scrape the 
squamous margin of the squamo-columnar junction, according to the tech- 
nique described by one of us (2). The shdes were stained with Papani- 
colaou’s polychrome stain. 
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Cornification levels are estimated by counting the number of cornified 
cells per hundred epithelial cells of the squamous type. The result is ex- 
pressed in percentage and referred to as the cornification count or cornifi- 
cation level. A cornified cell is recognized as much by its morphological 
as by its staining characteristics. It is defined as a large, flat, wafer-like 
epithehal cell with a small round or oval pyknotic nucleus. The cytoplasm 
is acidophilic and therefore shows a pink coloration with the polychrome 
stain of Papanicolaou. The ''pre-cornified” epithehal cells are morpho- 
logically similar, but have a basophilic cytoplasm which stains blue-green. 
Other immature squamous cell-types also take the basophilic stain. 

It is important to eliminate cells showing “pseudo-cornification” where 
an acidophilic staining reaction occurs in a cell shovdng nuclear morphol- 
ogy of immaturity. Such cells are not included in the cornification count. 

It has been shown that the cornification count varies in individual pa- 
tients with the physiological changes during the menstrual cycle (4, 5). 
The cornification level rises gradually during the follicular phase, parallel- 
ing the production of estrogen by the ovarian follicle and reaches a peak, 
usually over 50 per cent, at ovulation. The count then drops irregularly 
during the luteal phase of the cycle to a premenstrual low, approaching 
zero. 

It has been shown that when estrogen is given orally or by injection to 
post-menopausal and castrate women the cornification level rises from a 
normal zero to levels seen in normal ovulatory cycles (5). This rise is 
evident after only a few days of therapy and is directly proportional to the 
dosage of estrogen administered. Moreover, if these women are given estro- 
gen in the form of vaginal suppositories, the time lag between instigation 
of therapy and high cornification levels is dramatically lessened. This has 
been observed in our laboratories. 

It is suggested that the variability in vaginal and cervical cornification 
counts may indicate either ; 

1. A greater sensitivity of the cervical epithelium to estrogen. 

2. A difference in local concentrations of estrogen with a higher concen- 
tration in the cervix. 

3. A combination of (1) and (2). 

There are a number of observations which suggest that the cervix is 
particularly sensitive to estrogens. When rniillerian tract carcinoma is pro- 
duced in experimental animals by large doses of estrogens administered 
over a long period it is usuallj^ localized to the cervical tissue, suggesting 
that this tissue is the most highly reactive of all of the tissues of mullerian 
duct origin. Scannon described prenatal groAvth and natal involution of the 
human uterus and shows that after the 20th week in utero the uterus re- 
sponds to the growth-stimulating effects of estrogens by enlarging. While 
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the body enlarges to only a limited extent, the cer\dx becomes twice as 
large in relation to the body of the uterus as it had been before. After birth, 
when presumably the estrogen stimulus is withdra^ra, the cer\ax becomes 
relatively smaller in relation to the body of the uterus. 

That the higher concentration of cornified cells in the cendx may be 
related to inflammation is suggested by the work of Brunelli (3). He re- 

DIFFERENCE IN VAGINAL CERVICAL CORNIFICATION COUNTS 

f ENDOGENOUS ESTROGENI 

(l£5- CASES) 



(10-24) (1-9) (ZEjw) (1-9) (10-24) (25-49) (50+) ’ 

V>C ^ C>V ' 

DlFrEREMCE IN % OF “V-VAGmnL e- "C- ceFvicri. corhificktioh 


Fig. 1 

ported the concentration and fixation of estrogen in inflamed tissues in 
rabbits. 

The great frequenc)^ of chronic cerAucitis in humans (80 per cent) arouses 
speculation as to whether there may be some etiological relationship be- 
tween this disorder and the findings herein reported. 
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CONCLUSIONS 

1. In a study of vaginal and cervical cytology smears on 125 female pa- 
tients of all ages, a persistently higher cornification index was found in the 
cervical than in the vaginal smear. Factors which may be responsible for 
this variability are discussed. 

2. If the cornification count is to be used as a quantitative index of the 
presence of endogenous estrogens in the human subject, a consistent tech- 
nique for preparation of smears is important. Selective smears or scrapings 
with a spatula from a selected area of the vagina or cervix should give 
more accurate results than a random aspiration with a pipette. 
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THE USE OF HYPERTONIC SALINE INFUSIONS 
IN THE DIFFERENTIAL DIAGNOSIS 
OF DIABETES INSIPIDUS AND 
PSYCHOGENIC POLYDIPSIA 

ANNE C. CARTER and JACOB ROBBINS 

From The Russell Sage Institute of Pathology, the Department of Medicine, 

Cornell University Medical College and The New York Hospital, 

New York City 

O BJECTIVE methods for differentiating polyuria and po^dipsia of 
neuroh 3 TJophysial origin from ps 3 ’^chogenic poL’^dipsia have hitherto 
been limited to prolonged urine concentration tests (2), a difficult pro- 
cedure to carr 3 ’^ out in many instances because of the attendant discomfort 
and lack of cooperation on the part of the patient. 

Gilman and Goodman (4, 5) found that dehydration, as well as the oral 
administration of h3T3ertonic saline, led to the appearance of an antidiu- 
retic substance in the urine of normal, but not of h 3 T)oph 3 "sectomizedrats; 
an observation which has been confirmed in several other species of experi- 
mental animals (1, 7, 9, 11, 12, 14, 15, 16, 17). 

Hare and his associates in a series of studies on normal dogs (8) have 
shown that the concentration of chlorides in the tubular reabsorbate (R) 
or the ratio of R to plasma chlorides (R/P) and the urine flow, are all de- 
creased follovdng infusions of h 3 T;)ertonic saline, concomitant^’' with an 
increase of antidiuretic substance in the urine. In h 3 rpoph 3 ’sectomized dogs, 
on the other hand, the procedure was associated •with an elevation of chlo- 
ride R/P, an increased urine flow and the absence of antidiuretic substance 
in the urine. These investigators (3) have also shown that these phenomena 
were due not to the sodium or chloride ion per se, but to a non-specific 
increase in the osmotic pressure of the plasma; the administration of h 3 ’per- 
tonic solutions of urea, sodium sulfate and sodium chloride to normal dogs 
was equalU as eS'ective in inducing the release of antidiuretic substance in 
the urine and the formation of a tubular reabsorbate with a lower osmotic 
pressure than that of the plasma. In 1944 (10) their studies were extended 
to man, their subjects consisting of one normal male and three patients 
with poL-uria and poU’dipsia. On the basis of urine flow, the concentration 
of chloride in the tubular reabsorbate and the titer of antidiuretic sub- 
stance in the urine during the administration of intravenous h 3 'pertonic 
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saline, they were able to differentiate between psychogenic polyuria and 
polyuria due to neurohypophysial lesions. 

Since this differentiation is so often difficult to achieve by other methods, 
it seemed desirable to investigate the reliabihty of this new diagnostic 
procedure by a study of a larger group of normal subjects and those with 
polyuria and polydipsia. 

METHOD OF STUDY 

Normal subjects and patients with polyuria and polydipsia were studied.^ 
Their case histories are abstracted in the appendix. All antidiuretic therapy 
was stopped prior to the test for a period sufficient to permit the reap- 
pearance of polyuria and polydipsia, preferably to its original magnitude. 
Fluids were withheld for eight hours preceding the test but food was per- 
mitted. The subjects were hydrated with water, twenty cc. per kilogram 
by mouth, over a period of one hour. Thirty minutes after the period of 
hydration was begun, an indwelling catheter was inserted. Urine specimens 
were collected in fifteen minute periods and urine flow calculated in cc. 
per minute. After two control periods with an adequate urine flow, i.e., 
greater than five cc. per minute, an infusion of 2.5 per cent sodium 
chloride was begun. The hypertonic saline was administered intravenously 
at the rate of 0.25 cc. per kilogram per minute for forty-five minutes. If 
no decrease in urine flow occurred during the infusion or in the first two 
post-infusion periods (15 minutes each), 0.1 unit of pitressin (Parke-Davis) 
was given intravenously and its effect on urine flow observed. 

RESULTS 

Nine healthy young adults, 8 males and 1 female, showed a prompt and 
marked decrease in urine flow during the infusion or the first period there- 
after (Table 1 and Fig. 1), the flow being reduced to 7-26 per cent of the 
maximum during the pre-infusion periods. In 3 instances the maximal 
urine flow occurred during the first 15-minute period of the infusion. That 
the reduction of urine flow was not due to sahne per se was evident from 
the failure of isotonic saline infusions to inhibit urine flow (Fig. 2). The 
reduction of urine flow was not of spontaneous origin, diuresis continuing 
after hydration alone for periods up to one and a half hours, the usual 
duration of the test (Fig. 2). In 2 of 3 normal subjects, the decreased urine 
flow during the infusion could be abolished (Fig. 2) or delayed (Fig, 1, 
subject T. C.) by previous overhydration or the continued ingestion of 
water during the infusion. 

> We are indebted to Dr. Henry Barnett of the Department of Pediatrics, Cornell 
University Medical College, for permission to include his results in two cases (L. G. and 
N. B.) studied on the Pediatrics Ser^^ce. 
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NORMAL CONTROL 


JR AGE 243' 



JR AGE 24 3 



JR AGE 24 3 


JR AGE 24 3 




TIME IN MINU TES TIME IN MINUTES 


Fig. 2. Illustrates characteristic antiduretic response ot normal subject to hypertonic 
NaCl infusion (upper left) and failure of isotonic NaCl infusion to induce antidiuresis 
(upper right). Lower left graph illustrates the abolition of antidiuresis by continued oral 
hydration during the infusion of hypertonic saline. Lower right graph shows the sus- 
tained diuresis following hydration in the absence of a hj'pertonic saline infusion (see 
text). 


reduction in urine flow comparable to the normal subjects during the in- 
fusion of hj'^pertonic saline (Table 1). In 3 patients with severe renal in- 
sufficiency the urine flow during the period of hydration was so low the test 
could not be carried out. 
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PSYCHOGENIC POLYDIPSIA 


RH AGE 46 S 



EK AGE 19 9 ^ 



LG AGE 9 » 



Fig. 4. Normal antidiuretic responses of 3 subjects ivith P 0 I 3 '- 
dipsia and poljmria of established ps 3 ’’chogenic origin. 


patients with psychogenic and neurohypophysial polyuria and polydipsia 
is provided in Fig. 5. 

Three subjects with well controlled diabetes mellitus and mild glycosuria 
were also studied (Table 1). One, without polyuria, showed the normal 
decrease in urine flow during the infusion. The other two had an associated 
polyuria and pol 3 '’dipsia; one exhibited a normal decrease in urine flow, the 
other a continued diuresis during and after the infusion. 

DISCUSSION 

These expeiimental results, in conjunction with the experience of Hare 
and his associates in dogs and man, indicate that the response of hydrated 
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subjects to hjTJertonic saline infusions pro%7des a simple, objective means 
of ^fferentiating between poljmria and polydipsia of neurob3T70ph3'sial 
and psj’^chogenic origin. The test is simple; it requires no special equipment, 
raaj'^ be performed on the ambulatorj’^ patient, and is completed within 
three hours. Care should be taken to avoid overh 3 ’^dration, since the essence 
of the procedure consists in the release of antidiuretic substance from the 



Fig. 5. Comparison of representative responses to hypertonic NaCl of the normal subject 
and patients with neurohjT)oph}'siaI and psychogenic pobniria and polj'dipsia. 

posterior pituitar 3 ' in response to the increased osmotic pressure of the 
blood resulting from the hypertonic infusions. The site of action is placed 
by Hare (6) in the diencephalon, b 3 ’- others (13, 14, 15) in the osmoreceptors 
of the carotid. 

TiTiether or not this procedure, in which urine flow is the onl 3 ' index used, 
will prove capable of differentiating pol 3 'uria of neuroh 3 *poph 3 'sial origin 
when there is an associated gl3'Cosuria or renal disease requires further in- 
vestigation. In the presence of renal disease the absence of an antidiuretic 
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effect might be due to the inability of the tubules to respond to the pos- 
terior pituitary stimulus. Under these circumstances the tubules should 
also fail to respond to the administration of pitressin, thereby permitting a 
localization of the defect to the renal tubules. Other complications which 
may interfere with the interpretation of the test are those associated with 

Table 1 


Sub- 

ject 

Age 

Sex 

Urine Flow in cc. per Minute per 15 Minute Period 

% 

Change 

in 

Urine 

Flowf 

Diagnosis 

Preinfusion 

Infusion 2.5% NaCl 

Post-infusion 

I 

II 

III 

IV 

D 

VI 

vir 

VIII 

IX 

X 

P.D. 

22 

M 

13,0 

15.2 

15.1 

7.3 

1.5 

1.0 

1.2 

1.8 



-93.5 

Normal 

T.C. 

23 

M 

13.2 

15.0 

18.5 

17.2 

9.9 

4.7 



■El 



Normal 

D.H. 

22 

M 

6.8 

10.7 


9.0 

1.5 

5.1 

Bwil 




-80.0 

Normal 

KM. 

30 

M 

10.7 

16.0 

10.4 

7.7 

1.7 

2.7 

HH 




-89.5 

Normal 

C.R. 

27 

M 

20.0 

21.5 

29.7 


7.9 

5.6 

RKI 





Normal 

j.n. 

24 

M 

15.3 

19.3 

17.6 

wm 

3.9 

3.6 

kM 


5.8* 


-70.5 

Normal 

K.B. 


M 

24.9 

28.3 

27.7 

n 

2.3 

2.4 

2.0 




-93.0 

Normal 

J.K. 


M 

17.7 

17.7 

mn 

1.7 

5.1 

3.9 

2.6 




-90.5 

Normal 

A.P. 


F 

18.7 


11.7 

1.7 


IH 






Normal 

S.S. 

15 

F 

8.0 

n 

8.0 

12.3 

9.8 

4.0 

m 




-fl8.0 

Diabetes Insipidus 

r.K. 

45 

M 

15.3 

wm 

20.0 


18.0 

18.6 

mi 

■all 

■Bil 


+21.2 

Diabetes Insipidus 

M.P. 

38 

M 

14.0 

in 

18.2 

10.5 

14.8 

16.2 

9.1 

3.6 

4.7 


-17.8 

Diabetes Insipidus 

M.F. 

13 

F 

15.3 

15.0 

15.7 

10.3 

EH 

14.7 

11.7 

IQn 

ITSiiil 

2.5* 

-33.3 

Diabetes Insipidus 

R.M. 

60 

M 

7.0 

10.3 

9.7 

11.7 


9.0 

7.0 

Bra 

4.5* 


-32.0 

Diabetes Insipidus 

E.W. 

33 

F 

7.3 

11.0 

15.7 

18.0 

20.0 

17.7 

12.3 

9.5 

6.5 


-13.6 

Diabetes Insipidus 

N.B. 

7 

M 

6.3 

0.3 

0.7 

0.6 

0.7 


1.6 

■M 



- 0.2 

Diabetes Insipidus 

J.W. 

14 

M 

8.0 

7.5 

8,0 

8.3 

8.3 



1.2' 



-15.1 

Diabetes Insipidus 

E.K. 

19 

F 

16.0 

18.0 



8.3 

3.0 

5.3 




-83.5 

Psychogenic polydipsia 

L.G. 

9 

F 

9.46 

11.7 

mm 

10.34 

15.0 

4.73 

2.53 




-78.5 

Psychogenic polydipsia 

R.H. 

46 

F 

3.8 

8.5 

12.1 


2.6 

1.3 





-80.5 

Psychogenic polydipsia 



F 

Ril 

10.0 


15.7 

4.3 

6.0 

3.5 




-78.0 

Diabetes mellitus 



M 

RH 

13.7 

17.7 

4.7 

5.7 

6.0 

5.0 




-05.0 

Diabetes mellitus with polyu- 















ria and polydipsia 



M 

12.7 

13.3 

17.3 

13.7 

11. 0 

9.0 

10.3 

12.3 

1.7 

3.3* 

-32.4 

Diabetes mellitus with polyu- 















ria and polydipsia 

G.P. 

39 

M 

11.6 

15.5 

11.1 


3.0 

5.6 





-80.5 

Renal calculi 

B.K. 

27 

F 

7.3 

10.6 

14.3 

5.13 

3.93 

4.9 





-76.5 

Renal calcinosis 

F.C. 

35 

M 

9.7 

10.0 

10.6 

1.8 

0.7 






-93.0 

Renal calculi 


• Indicates ten-minute period. 

t Maximal per cent cliange in urine flow as compared with maximal urine flow prior to hypertonic infusion and without pitressin. 

Figures in bold face indicate urine flow in cc./minute after 0.1 U pitressin. 

marked decreases or increases in the extracellular fluid volume, such as 
edema or extreme dehydration. 

This procedure may prove useful in determining whether alterations in 
neurohypophysial function may be involved in the antidiuretic phenomena 
observed in a number of conditions such as cardiac decompensation, he- 
patic cirrhosis and premenstrual edema. This possibility is now being ex- 
plored, utilizing, in addition to urine flow, the measurement of the chloride 
and osmotic R/P. 
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CONCLUSIONS 

E\adence has been presented, derived from a study of normal subjects 
and patients with poljmria of both neurohj^pophysial and psychogenic 
origin, that alterations of urine flow of hydrated subjects, following hj^^er- 
tonic saline infusions, permit a differentiation between diabetes insipidus 
and psychogenic polydipsia and poljmria. 

APPENDIX 

Case Histories 

Case 1. S.S. {N.Y.H. 4.19,783). A 15-j-ear old white school girl complained of poljTiria 
and polj'dipsia of 3 j’ears' duration. The patient had found complete relief of nocturia by 
taking dried posterior pituitary intranasallj* before retiring. Breast development, axillar 3 ' 
and pubic hair appeared at 14 but menstruation had not begun. Ph 3 'sical E.vamination: 
The blood pressure was 114/72, mm. Hg. Axillarj' and pubic hair was scant, and the 
breasts were poorlj' developed. Laboratorj' Data: The blood count, urine analj'sis, blood - 
chemistrj", glucose tolerance test, spinal fluid anah'sis and visual fields were all within 
normal limits. Roentgen-raj-s of the long bones and skull were negative. The basal 
metabolic rate was minus 13 per cent. The concentration of 17-ketosteroids was 13.0 mg. 
per 24 hours. Vaginal smears showed acj'clic ovarian insufficiency. The fluid intake 
was from 5,000 to 7,200 cc. The urine output was from 6,000 to 8,200 cc., per 24 hours, 
the ma,viraal specific gravitj' on a prolonged concentration test being 1.006. The patient 
has since been well regulated bj' the administration of dried posterior pituitary' powder 
bj' nasal insufflation three times a da}'. 

Case 2. T. K. {N.Y.H. 398,498). A 45-year old white married butcher had had pol}'uria 
and polydipsia of long duration. Twelve years previously the patient first noticed nocturia, 
followed by polyuria and polydipsia of “several gallons a day.” Shortly after the onset 
of symptoms, there was a marked loss of scalp hair. Polyuria and polydipsia were con- 
trolled by 10 units of pitressin subcutaneously twice a day until 2 months prior to ad- 
mission, when 20 units twice a day failed to control the poly-nria and polydipsia. The 
patient had been married 10 years and had no children. Physical Examination: The blood 
pressure was 150/105 mm. Hg. Generalized obesity was e-vident. Laboratory Data: 
The urine showed a faint trace of albumin, occasional RBC and from 4 to 5 WBC per 
high power field. The blood chemistry', glucose tolerance test and spinal fluid analy- 
sis were within normal limits. The skull roentgen-ray was negative. Maximal urine 
specific g^a^'ity on a standard urine concentration test was 1.005. The basal metabolic 
rate was plus 13 per cent. The 17-ketosteroids measured 7.6 mg. per 24 hours. Semen 
analysis showed a subnormal count with very poor motility. The patient has since been 
well regulated by the administration of dried posterior pituitary powder by nasal in- 
sufflation three times a day. 

Case 3. M.P. (N'.Y.H. 334,107). A 3S-year old white, single male had suffered from 
polyuria and polydipsia since the age of 20. Headaches had been present since childhood 
as well as frequent upper respiratory infections. The patient had undergone two sub- 
mucous resections and two tonsillectomies and at the age of 21, an enucleation for oph- 
thalmitis, During the 6 years preceding his illness, he had sustained several severe blows 
to the head, without loss of consciousness. Physical Examination: The blood pre.=sure 
was 130/80 mm. Hg. Generalized obesity was evident. He had bilateral chronic otitis 
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media and an artificial right eye. Laboratorj^ Data: The urine analysis, blood count and 
blood chemistry were within normal limits. Roentgen-rays of skull and chest were nega- 
tive. The left visual field was normal. Sinus roentgen-i’ays showed left etlimoidal and 
maxillary sinusitis. The fluid intake was from 4,000 to 13,500 cc. ; urine output was from 
4,050 to 10,250 cc. per 24 hours Avith a maximal urine concentration of 1.007. The patient 
has been controlled b 3 '’the administration of dried posterior pituitarj' powder, intranasally, 
and pitressin tannate in oil; however, because of unpleasant reactions to all pituitary 
preparations, he rarely takes any antidiuretic therap 3 \ 

Case 4- M.F. (N.Y.H. 407,007). An 11-year old white school girl had had pol 3 ’'uria 
and polydipsia for 3| months. Four months before the onset of her illness she liad a fall 
from a bicycle, which was followed by dizziness, unilateral weakness and vomiting for 
several days. Spinal fluid and skull roentgen-rays at another hospital were said to be 
negative. The menarche occurred one month after the onset of illness. Ph 3 '-sical Exam- 
ination: The blood pressure was 104/80 mm. Hg. Moderate acne was present. The pa- 
tient showed well developed secondaiy sexual characteristics. Laboratory Data: The 
blood count, blood chemistiy, spinal fluid anaR'sis and urine examination were within 
normal limits. Roentgen-ray of the skull was negative and the visual fields were normal. 
The electro-encephalogram was suggestive of defect in the frontal lobes, but equivocal. 
The fluid intake was from 6,300 to 12,800 cc. and the urine output from 4,475 to 11,800 
cc. per 24 hours with a maximal specific gravit 3 ’- of 1.007. The patient was poorly regu- 
lated with pitressin, subcutaneously, and by nasal spray, but has subsequent] 3 '' been well 
controlled with dried posterior pituitar 3 '- powder b 3 ’- nasal insuSlation three times a day. 

Case 5. R.M. (N.Y.H. 404 J09). A 64-3’-ear old white, married salesman had had 
pol 3 ’-uria and polydipsia of three 3 '’ears duration which had been controlled with pitressin 
therap 3 ''. Six years previously the patient acquired syphilis and received treatment mth 
arsenic and bismuth. The Wassermann test was negative 3 years ago. Physical Examina- 
tion: Blood pressure was 160/100 mm. Hg. The fundi showed macular degeneration and 
hemorrhages. The heart was not enlarged and no murmurs could be detected but the 
peripheral vessels were sclerotic. Laborator 3 ' Data: The blood count, urine analysis, 
blood chemistry, skull roentgen-ra 3 '', electro-encephalogram and visual fields were within 
normal limits. The blood Wassermann test was equivocal and the spinal fluid Wasser- 
mann, 2-t- at 0.6 dilution. Roentgen-ra 3 ' of the chest showed pulmonar 3 ’- tubercu- 
losis, apparently healed; gastric washings showed Gaffke 3 ' 1. The fluid intake was from 
2,400 to 16,000 cc. and the urine output from 4,800 to 15,700 cc. per 24 hours Avith a maxi- 
mal specific gravity of 1.009. The patient has since been well regulated with dried poste- 
rior pituitary powder b 3 ’- nasal insufflation, three times dail 3 ^ 

Case 6. E.W. (N.Y.H. 818,960). A 33-3'ear old white, single female had suffered from 
pol 3 ''uria and polydipsia since childhood. Breast development began at 16, sex hair ap- 
peared at 16, but the patient had never menstruated spontaneou.sly. She had poliomye- 
litis at 2| 3 'ears, vdth residual weakness of left leg. She suffered from frequent headaches 
of considerable seve^it 3 ^ Ph 3 ’^sical Examination: The blood pressure was 106/70 mm. Hg. 
The patient was a short female vitli generalized obesity, atrophic skin and scant body 
hair. Her breasts contained little glandular tissue. There was moderate atrophy of the 
left leg vdth shortening, and absent knee and ankle jerks. Laboratory Data: The urine 
anal 3 'sis, blood count, and blood chemistr 3 '’ were within normal limits. Roentgen-rays 
of the skull were negative, but those of the long bones, revealed moderate osteoporosis. 

A biops 3 ' showed atroph 3 " of the skin. Smears showed vaginal atrophy. The fluid intake 
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was from 2,700 to 4,400 cc. and the urine output from 2,900 to 4,800 cc. per 24 hours with 
maximal specific gravity on a prolonged concentration test, 1.016. The 17-ketosteroid 
excretion was 10.0 mg. per 24 hours. 

Case 7. N.B. {N.T.H. 464,203). A 7-i-year old, white schoolboy had had pobmria and 
polydipsia since the age of 4. Bilateral otitis media had been present since the age of 9 
months and had been treated with roentgen-ray, radium and two right mastoidectomies 
with a resultant right facial paralj’sis. Physical Examination: The blood pressure was 
1 10/70 mm. Hg. There was a purulent discharge from the right ear and deafness. The 
right cer^^cal IjTnph nodes were enlarged. Laboratory Data: The urine analj’sis, blood 
count, blood chemistry and spinal fluid analysis were within normal limits. Roentgen- 
raj's of skull and chest were negative. Visual fields were negative. A smear of a cer%'ical 
IjTnph node was positive for tubercle bacilli. The fluid intake was 4,660 cc. and the urine 
output 4,535 cc. per 24 hours, with ma.ximal .specific gra\'ityof 1.001. The patient has 
since been regulated by the administration of 0.75 cc. pitressin tannate in oil twice dail 3 '. 

Case S. J.W. {N.Y.H. 360,161). A 14-j'ear old, white schoolboy uith polyuria and 
pol 3 ’dipsia since the age of 5 was made available for these studies through the kindness of 
Dr. Bronson S. Ra 3 '. At the age of 10, the patient had a right temporal hemianopsia, 
■vision on the left being limited to light perception. At this time Dr. Ra 3 ' partiall 3 ' re- 
sected a malignant chromophobe struma of the pituitar 3 '. This was further treated by two 
courses of irradiation. Polyuria and pob'dipsia persisted. During the pre-vious 3 'ear the 
patient had grown 13 cm. and gained 13 kg. Ph 3 'sical Examination: The blood pressure 
was 110/80 mm. Hg. The patient was an obese bo 3 ' ■with fat pads over the hips and 
breasts, no sex hair and prepuberal genitalia. Laboratory Data: The blood count, urine 
analysis and blood chemistry were within normal limits. The 17-ketosteroid excretion 
was 3.03 mg. per 24 hours. Visual fields and roentgen-ra 3 ' of the skull were within 
normal limits. The fluid intake was from 3,000 to 4,000 cc., and the urine output from 
5,000 to 6,000 cc. per 24 hours, with a maximal specific gravity 1.005. The patient has 
since been regulated by the administration of dried posterior pituitary powder by nasal 
insufflation from 3 to 4 times daily. 

Case 9. E.K. {N.Y.H. 435,82o). A 19-year old white, female secretary had polyuria 
and polydipsia for from 5 to 6 3 'ears. She drank from 15 to 20 glasses of fluid a day' and 
voided about 15 times during the day and night. The raenarche occurred at the age of 
13, ■with an excessive growth of facial hair starting at that time. Physical Examination: 
The blood pressure was 130/85 mm. Hg. Slight hypertrichosis was e^v-ident but the clitoris 
was not enlarged. Laboratory’ Data: The blood count and urine analysis were ■within 
normal limits. Roentgen-ray of the skull was negative. The basal metabolic rate was —9 
per cent. Vaginal smears revealed an anov-ulatory' cycle "with low follicular activity. The 
17-ketosteroid excretion was 10.8 mg. per 24 hours. ^laximal urine specific gravity was 
1.019. Since the performance of the hypertonic saline test, the fluid intake has been 
v'oluntarily reduced to 7 glasses of fluid a day without discomfort and there has been no 
frequency'. 

Case 10. L.G. {N.Y.H. 424,361). A 9-year old white schoolgirl had suffered from poly- 
uria and poly'dipsia for 1 year and from excessive weight gain for 2 years. The fluid intake 
was “3 to 4 quarts a day” and frequency 14 times a day'. Phy'sical Examination: The 
blood pressure was 110/70 mm. Hg. The patient showed generalized obesity'. Laboratory- 
Data: The urine analy'sis, blood count and blood chemistry' were within normal limits. 
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Roentgen-rays of skull and long bones were negative. The maximal urine specific gravity 
on a concentration test was 1,039, The patient’s polyuria and polydipsia are no longer 
present. 

Case 11. R.H. (N.Y.H. ^66,81^9). A 46-year old white, registered nurse showed 
polyuria, polydipsia and weight gain of 3 months’ duration. The fluid intake was from 
3,400 to 7,500 cc., and the urine output 5,600 cc. per 24 hours. She had had menopausal 
symptoms for 4 jmars following a panhysterectomj’^, only partially controlled with 
Progynon D. H. 0.1 mg. per day. Thirty-nine jmars ago the patient had had “brain 
fever” characterized by drowsiness and fever for 9 months. Ph 5 ’-sical Examination: The 
blood pressure was 140/90 mm. Hg. Laboratory Data: The blood count and urine ex- 
amination were essentiallj'' negative. The skull roentgen-ray was negative. Maximal 
urine concentration was 1.006. Since the performance of the hj'pertonic saline test and 
adequate estrogen replacement therapjq the patient has had no pol 3 mria and poly- 
dipsia. 

Case 12. M.B. {N.Y.H. 402,056). A 27-year old, white, married housevfife with known 
diabetes mellitus for 3 3 ^ears, was regulated mth 50 units protamine zinc insulin and 50 
units regular insulin dail 3 ^ She had no polyuria or pol 3 ’'dip.sia. Her weight was constant. 
Physical Examination: Except for a diffusel 3 '' enlarged th 3 ’'roid there were no important 
findings. Laboratory Data: Urine anal 3 ^sis showed sugar 2+, acetone 0, and specific 
gravity 1.018. The blood count was within normal limits. 

Case 13. R.B. (N.Y.H. 34,863). A 13-3>-ear old, white schoolbo 3 ’' entered the hospital 
in diabetic acidosis. After the diabetes mellitus was controlled with insulin, the patient 
continued to have polyuria and polydipsia. Physical Examination: Essentially negative, 
B.P. 120/70 mm. Hg. Laboratory Data: The urine showed sugar 1 -f and specific gravity 
1.014. The blood count and roentgen-ray of the skull were normal. The fluid intake was 
from 800 to 3,200 cc. and the urine output from 1,200 to 7,000 cc. per 24 hours. The pa- 
patient has since been regulated with 45 units protamine zinc insulin, has onl 3 ’’ occa- 
sional polyuria and polydipsia, and has maintained constant weight. 

Case 14 . F.R. (N. Y.H. 36,589). A 16-year old, schoolboy had a long history of polyuria 
and polydipsia, loss of vision, drowsiness and frontal headaches. At the age of 13 he was 
obese, underdeveloped and had no secondary sexual characteristics; the fundi revealed 
pallor of the optic discs and bilateral macular degeneration. The patient was treated with 
chorionic gonadotropic hormone and meth 3 d testosterone, with resulting development 
of secondar 3 '- sexual characteristics. Laboratory studies and roentgen ra 3 ’-s were negative 
at this time. Three years later, the patient was admitted to the hospital in diabetic 
acidosis. Ph 3 ’’sical Examination: The blood pressure was 114/74 mm. Hg. The fundi 
showed macular degeneration. The patient had the t 3 '^pical eunuchoid body habitus. 
Laboratoiy Data: The urine showed sugar 4+, specific gravit 3 ’' 1.026. The blood count 
was within normal limits. Roentgen-ray of the skull was negative. E.xamination of the 
visual fields revealed bilateral, bitemporal scotomata not considered due to pituitary 
enlargement. The fluid intake was from 3,100 to 5,100 cc. and the urine output from 
2,360 to 5,050 cc. per 24 hours. The diabetes mellitus has since been controlled with 25 
units protamine zinc insulin dail 3 '; liowever, polyuria and polydipsia have continued, 
but without weight loss. 

Case 15. G.P. (N.Y.H. 445,407). A 39 - 3 '-ear old wliite, male clerical worker had suf- 
fered from known renal calculi for five 3 'ears. He had frequenc 3 ' every 2 hours, nocturia 
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0-3, intermittent d^-suria and flank pain. Phj-sical examination was essentialh' negative. 
The blood pressure was 120 /S8 mm. Hg. Laboratory Data: The urine and blood count 
were within normal limits. Serum calcium was 12.16 mg. per cent; phosphorus, 1.69 mg. 
per cent and alkaline phosphatase 3.7 Bodansky units. Urinary calcium was 350 mg./24 
hours on a 130 mg. calcium diet. The maximal urine concentration was 1.021. Roentgen- 
ray of the skeletal sj'stem showed hypertrophic osteoarthritis of the cer\’ical and dorsal 
spine and aseptic necrosis of the left scaphoid. Intravenous p 3 ’elograms revealed right 
renal calculi and a left renal calculus. Two normal parathyroids were removed with sub- 
sequent lowering of the serum and urinary calcium and a rise of the serum phosphorus. 

Case 16. B.K. {N.Y.H. 426,251). A 27-j-ear old white, married housewife had had a 
parathjToidectomj' one j'ear pre^dousU' with removal of a parath3Toid adenoma from 
the anterior mediastinum, for h 3 'perparath 3 Toidism associated with marked bone lesions 
and renal calcinosis. Ph 3 ’sical e.xamination was essentiall 3 ' negative. The blood pressure 
was 136/86 mm. Hg. Laborator 3 ' Data: The blood count, urine anal 3 'sis and blood chem- 
istr 3 ' were within normal limits. The urea clearance was 53.3 per cent, and phenol sulfon- 
phthalein test 83 per cent. The fluid intake was from 1,200 to 2,150 cc. and the urine out- 
put from 1,070 to 2,000 cc. per 24 hours with a maximal specific gra^'it 3 ' of 1.016. Roent- 
gen-ra3' of the skeleton showed healing osteitis fibrosa C3'stica. 

Case 17. {N.Y.H. 461,4^2). A 35-3’ear old Puerto Rican mechanic with a 10-3'ear his- 
tor 3 ’ of renal calculi recentl 3 ' had a transurethral resection with removal of vesicle calculi 
and a left nephrolithotom 3 ". Ph 3 'sical Examination was essential^' negative. The blood 
pressure was 120/80 mm. Hg. Laborator 3 ' Data: The urine showed a faint trace of albu- 
min and, man 3 ’ clumps of WBC. A count showed 100 WBC and 0-10 RBC per high 
power field. The blood count and blood chemistry were within normal limits. The maxi- 
mal urine concentration was 1.012, and the phenolsulfonphthalein test showed a clear- 
ance of 78 per cent. A urine culture revealed Aerobacter aerogenes. Intravenous p 3 ’elo- 
grams showed fair bilateral renal function with cal 3 'ceal deformity indicating old p 3 ’elo- 
nephritis. 
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THIOURACIL IN THE TREATMENT OF HYPER- 
THYROIDISM COMPLICATING PREGNANCY 
AND ITS EFFECT ON THE HUMAN 
FETAL THYROID 

U. JAAIES WHITELAW* 

Charles S. Wilson Memorial Hosjnlal, Johnson City, New York 

T HIOURACIL has been in use for the past 4 years. Astwood (1) has 
reported its use in four pregnant patients Mthout untoward results. 
Palmer (15) treated 3 pregnant women, one of whom delivered a normal 
child. Eaton (4) has reported 2 cases in which thiouracil was used. One of 
these was the only case in which the child’s thjToid was enlarged at de- 
livery and remained so for several months after birth, but the child was 
othemdse normal. Vogt (17) treated one pregnant patient with thiouracil,; 
although she herself developed a marked enlargement of the thjToid, the 
child was normal. 

Only a few experimental papers have been published, including that of 
Goldsmith et al. -(7) who recorded that newborn rats whose mothers had 
been treated daily -with thiourea were both normal in weight and in ex- 
ternal appearance as compared with the controls. He noted that the thy- 
roid was slightly increased in weight and there was active hj^perplasia 
characterized by high columnar epithelium with a limited amount of stain- 
able colloid. These effects disappeared when the animals were placed on a 
laboratory stock diet. 

The use of any drug during gestation always raises the que.stion of possi- 
ble toxicity of the medication for the fetus. This is especiaU 3 ^ true in regard 
to the thyroid. Wilhams (20) has demonstrated that thiouracil does pass 
through the placenta in rats. Hughes (9) has shown that b}’^ repeated 
doses of thiouracil to newborn rats it is possible to induce cretinism in 
these animals. This was confirmed bj^ Freiesleben and Kjerulf- Jensen (6). 
The thjuoid gland of these animals increased in weight and showed typical 
hjperplastic changes and a decrease in the coUoid contents. 

The time of the administration of this drug during pregnancj' necessi- 
tates a knowledge of the embrymnic development of the thyToid. It is not 
before the fifth month that follicular-hke structures are present in the 
fetus. Colloid has been demonstrated in approximate!}' the sixth month. 
The first eUdences of secretion into the indiUdual follicles are noted at 
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the seventh month of intrauterine life. The gland, however, has numerous 
solid cell nests even at birth. Grollman (8) believes it is probable that the 
thyroid is fune'tional in early embiyonic life and that its dysfunction at 
this stage, as for example in cretins, may result in abnormality of the fetus. 
Means (13) states that the thj'-roid is probably fully functioning at birth. 
Zondek (23) supports this theory by citing the case of a myxedematous 
female whose condition markedly improved during her pregnancy. Windle 
(21) noted that human infants born with or without atrophic thyroids 
exhibit none of the symptoms of cretinism; however, a latent athyreosis 
soon manifests itself. It seems probable to him that, in humans, the 


Table 1 . Incidence op HYPERTHYiioiDisJf in Pregnancy 


Author 

Year 

Region 

Series of 
Preg- 
nancies 

Cases of 
Hyper- 
th 5 ''roidism 

Percentage 

Incidence 

Markoe (12) 

m 

New York 

100,000 

S 

O.OOS 

Yoakum (22) 

WSm 

INIichigan j 

937 

35 

3.7 

Wallace (IS) 

1933 

New York ‘ 

11,571 

. 9 

0.07 

Portis & Roth (16) 

1939 

Illinois 

1,000 

14 

1.4 

Javert (10) 

1940 

New York 

23,439 

IS 

0.076 

McLaughlin & 

1942 

Nebraska 

6,112 

19 

0.3 

McGoogan (11) 
Whitelaw 

1947 

New York 

1 

13,264 

8 

0.06 

Total 



156,323 

111 

0.071 


mother’s hormone is available to the fetus because it can transverse the 
placental barrier. The transversal of thyroglobulin is denied by others and 
this opposing theory is substantiated by the studies of Dorff (3) on two 
sets of twins in which one twin in each set was a sporadic cretin. Faxen (5) 
reported similar findings the following year. It is known, of course, that 
the onset of sporadic cretinism is insidious, and that the symptoms are 
usually not recognizable before the third month. Therefore, it is of the 
utmost importance that we know whether thiouracil or any of its deriva- 
tives could induce cretinism in the human. 

Fortunately, toxic hyperthyroidism is an uncommon complication of 
pregnancy. The incidence of hyperthyroidism complicating pregnancy for 
the period 1935-45 at Binghampton City Hospital and Charles S. Wilson 
Memorial Hospital was 0.06 per cent. The opportunities, therefore, for 
evaluating any drug in the treatment of hyperthyroidism complicating 
pi’egnancy are very limited for the individual worker. The author has 
treated 3 pregnant hyperthyroid women with thiouracil. One aborted at 
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3 months, although her basal metabolism was normal; the second de- 
livered at term a normal babj' whose thjToid showed no enlargement; and 
the third case, because it is so unusual, is presented below: 

CASE REPORT 

G.D. a 30-}'ear old wliite female, para I, gra\ida II, in the 26th week of pregnancj' 
was first admitted to the hospital on September 24, 1944 complaining of dizziness and 
nausea. These sjuiiptoms had first been noted appro.Kimateh' two years prenoush", to- 
gether with loss of weight and mild exophthalmos, and had become markedly aggravated 
during the second month of this pregnancy. The patient had first noticed her goiter ten 
years prenously, but had experienced no to.xic symptoms up to two years ago.- During 
and after her first pregnanej', five years previously, she had noticed an increase in the 


Table 2. Case G.D. 



On Admission 

1 Week before Delivery 

Basal metabolic rate 

+65 per cent 

+8 per cent 

Circulation time 

S sec. 

14 sec. 

Creatine excretion 

420 mg./24 hrs. 

160 mg./24 hrs. 

Blood Cholesterol 

105 mg./lOO cc. 

240 mg./lOO cc. 


size of her goiter. This gestation had been uneventful, however. Up to one week prior to 
her hospital admission the patient had not seen a physician. 

Physical examination revealed a thin, marked!}' nervous, white female with moderate 
exophthalmos. Positive findings were a lid lag, a smooth and moderately enlarged thy- 
roid, a resting pulse rate of 140 and a blood pressure 150/90 mm. Hg. The skin was moist 
and warm, there was a generalized increase in the reflexes and there was a fine tremor 
of the hands. The uterus corresponded in size to the period of amenorrhea. The fetal 
heart sounds were normal. Her basal metabolic rate on admission was +65 per cent. 
The creatine excretion was 420 mg. per 24 hours. Circulation time was 8 seconds. The 
patient was given general supportive treatment which included large doses of Vitamin B 
complex, a high-vitamin, high-caloric diet, and was given 0.6 grams daily of thiouraciP 
for one week, after which the dosage was reduced to 0.4 grams a day. During her sta}' in 
the hospital bi-weekly check-ups of her white blood count and differential failed to reveal 
any significant changes. Her condition rapidly improved and her basal metabolic rate, 
pulse and blood chemistry, as well as circulation time were vithin normal range at the 
time of delivery (Table 2). Parturition was uneventful. The baby was an anencephalic 
male monster- vith a cleft palate bom the 41st week of pregnancy. Its weight was 2736 
grams. It lived six hours. Permis.sion was granted for removal of the thvToid only, which 
was dissected out 10 minutes after death. The wet, fresh gland weighed ,S2S grams. It was 
then fixed for an analysis of its iodine content and for microscopic study (Figs. 1 <fc 2). 
The.iodine values of two different sections were 5.58 and 5.59 mg. of iodine per 100 grams 

^ I wish to thank Dr. Hardy for the thiouracil used in this study. 

- Dean (2) has reported a relationship of two cases of anencephalic monstrosities born 
to the same woman suffering from hyperthyroidism. 
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Fig. 1. Photomicrograph of a section of thyroid of a newborn from a motlier with hyper- 
thyroidism (Case G.D.) (X 150) 

of wet tissue. This is well within the range of iodine values for the thjToid of the normal 
newborn. Histological sections of the gland revealed little change from that found in the 
thjToid of a corresponding newborn infant. 


DISCUSSION 

In this markedly toxic hyperthyroid pregnant female, thiouracil, used 
over a period of three months, brought the basal metabolic rate down to 
normal and maintained it. This is in contrast to iodine medication, where 
it has been pointed out by Means and Lerman (14) that the lowest value 
reached is still above the normal range. Wieland (19) has reported in his 
study on weights of newborn thyroid that they all exceed 1 gram. Nearly 
all authors, both in this country and abroad, are agreed that the normal 
gland of the newborn weighs approximately one gram or slightly more in 
the wet, fresh state. Therefore, it can be seen that there was no increase in 
the weight of this specimen over the average normal. In fact it was some- 













Fig. 2. Same as Figure 1. (X 770) 


T.4.BLE 3. Thvboid Weights of Newborn 


Cit}' or Country 

Wet Weight 


gm. 

Kiel (Wegelin) 

1.9 

Konigsburg (Wegelin) 

3.5 

Berlin (Kloeppel) 

0.1 

Freiburg (Kloeppel) 

10.7 

Munich (Wegelin) 

6.0 

Austria (Guggisberg) 

1-2 

Switzerland (Wegelin) 

8.2 

Finland (Leidenius) 

3.2 

Holland 

li-.3 

Author’s case 

0.S2S 
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what below average. The total iodine content, which included both in- 
organic and organic iodine, also showed no variation from the normal. The 
histologic appearance of the tissue showed that the gland had a moderate 
amount of colloid and gave little indication of having been subjected to 
prolonged thiouracil medication (Fig. 2). It would appear on the basis of 
this single case that thiouracil administered to the hyperthyroid pregnant 
female does not exert enough injurious effect on the thyroid of the human 
newborn to be detected either microscopically or chemically. This agrees 
with the experimental findings in rats reported by Freiesleben and Kjerulf- 
Jensen (6). 

SUMMARY 

A markedly hyperthyroid pregnant female in the 26th week of gestation 
was treated with thiouracil up to and through delivery. She received 0.6 
grams per day for one week, following which she had 0.4 grams per day for 
13 weeks. At the time of dehyery she was free of toxic symptoms. An 
anencephalic monster was delivered whose thyroid gland fell within the 
normal range in weight, iodine contentj and in histological appearance 
when it was examined. 
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ANNOUNCEMENT OF THE 1948 
MEETING OF THE ASSOClA= 
TION FOR THE STUDY OF ^ 
INTERNAL SECRETIONS 


The Thirtieth Annual Meeting of the Association for the Study of In- 
ternal Secretions will be held in the Palmer House, Chicago, Illinois, June 
18 and 19, 1948. 

The scientific sessions will be held in the Red Lacquer Room and regis- 
tration will be on the fourth floor just outside the Red Lacquer Room, The 
Annual Dinner will be held in the same room on Friday, June 18th at 7 
p. M. and will be preceded by a cocktail party, the location of which will 
be announced later. The Council will meet at 2 p. m. Thursday, June 17th, 
All members of the Association who plan to attend the Thirtieth Meet- 
ing are urged to make their reservations at once with- the Palmer House, 
stating the time of arrival and how long thej'^ plan to remain in Chicago. 




Announcement of Awards and 
Fellowship of the Association 


Nominations for Awards 

Three awards for meritorious work in endocrinology' ^\'ill be given at the 
next annual meeting of the Association. A special committee of five members 
of the Association chooses the recipients of these Awards, .subject to ratifi- 
cation by the Council, and each member of the Association has the privilege 
of making one nomination for each award. 

Nominations for the Awards should be made on special application forms 
which may be obtained from the Secretary^, Dr. Henry H. Turner, 1200 
North Walker Street, Oklahoma City' 3, Oklahoma. All nominations, accom- 
panied by a statement of the importance of the nominee’s contributions to 
endocrinology' and a bibliography of his most important papers with reprints 
if possible, should be sent to Dr. Turner’s office not later than IMarch 15, 1948. 

THE E. R. SQUIBB AND SONS AWARD 

The E. R. Squibb and Sons Award of 81,000.00 was established in 1939. 
It was given in 1940 to Dr. George W. Comer; in 1941 to Dr. Philip E. Smith; 
in 1942 to Dr. Fred C. Koch; in 1944 to Dr. Edward A. Doisy'; in 1945 to Dr. 
E. C. Kendall; in 1946 to Dr. Carl G. Hartman; in 1947 to Drs. Carl F. and 
Gerty T. Cori. No award was made in 194.3. No age or special limitation is 
stipulated by' the donor of the award. 

THE CIBA AWARD 

The Ciba Award, established in 1942, is given in recognition of the meri- 
torious accomplishment of an investigator, not over 35 years of age, in the 
field of clinical or pre-clinical endocrinology'. In 1944 the Award was given 
to Dr. E. B. Astwood; in 1945 to Dr. Jane Anne Russell; in 1946 to Dr. 
Martin M. Hoffman and in 1947 to Dr. Choh Hao Li. The Award is for 
81,200.00. If within two y'ears of the date of the Award, the recipient chooses 
to use it to aid in working in a laboratory' other than the one in which he 
normally' is located, the Award will be increased to 81,800.00. 

THE AYERST, McKENNA & HARRISON FELLOWSHIP 

The first award of the Ay’erst, ^IcKenna & Harrison Fellowship was given 
to Dr. Samuel Dvoskin in 1947. The fellowship was founded in order to 
encourage investigation in the field of endocrinology' rather than as an award 
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for work done. The amount of the fellowship is $2,500.00 annually. The nomi- 
nee must possess the degi’ee of Doctor of Philosophy or Doctor of Medicine 
or their equivalent. It is suggested that no restriction be placed on age, but 
that preference be given to applicants who have recently completed the re- 
quirements for their Ph. D. or M. D. degree. The nominee must present evi- 
dence of scientific ability as attested by studies completed or in progress 
and/or the recommendation of responsible individuals; submit a program of 
proposed study; indicate one or more institutions where the proposed pro- 
gram will be carried out; submit statement of approval from the investi- 
gators with whom he proposes to conduct his research; serve full time if 
awarded a fellowship. A small amount of time (10 to 15 per cent) may be 
allotted for course work or for participation in teaching, the latter purely on 
a voluntary basis. 



Postgraduate Course iu 
Endocrinology 


The Postgraduate Committee of THE ASSOCIATION FOR THE 
STUDY OF INTERNAL SECRETIONS, under authority of its Councd, 
announces a course of lectures and demonstrations in CLINICAL ENDO- 
CRINOLOGY to be held in LOS ANGELES at the BILTMORE HOTEL, 
FEBRUARY" 23, to 28, 1948, inclusive. 

The faculty vdll consist of the most prominent investigators and clinical 
endocrinologists in the various branches of the medical sciences in the 
United States and Canada. 

It is the intent of the Committee that this course be a practical one of 
interest and value to both the GENERAL PRACTITIONER AND THE 
SPECIALIST. 

A fee of SlOO vdll be charged for the entire course and the attendance 
will be limited to 100. Registration will be in the order of checks received 
and will close on February 1, 1948. Should there be an insufficient number 
of apphcants to warrant the course, the registration fee will be immediatel}’’ 
refunded in fuU. 

Please make your appUcation on your letterhead and forward, together 
with your check payable to THE ASSOCIATION FOR THE STUDY OF 
INTERNAL SECRETIONS, to DR. E. KOST SHELTON, CHAIR- 
MAN of the POSTGRADUATE COAIMITTEE, 921 WESTWOOD 
BOULEVARD, LOS ANGELES 24, CALIFORNIA^ 


Since satisfactory’' hotel accommodations are still difficult to procure on 
short notice in Los Angeles, especially during the ■winter season, it is sug- 
gested that all apphcants IMAKE THEIR RESERVATIONS EARLY. 

SOME LARGE HOTELS IN THE METROPOLITAN AREA OF 

LOS ANGELES: 

Alexandria Chapman Park Lankershim 

Ambassador Gaylord ^layflower 

Biltmore Hayward Town House 




AMERICAN ASSOCIATION FOR THE STUDY. OF GOITER 

VAN METER PRIZE AWARD 

The American Association for the Study of Goiter again offers the Van 
Meter Prize Award of Three Hundred Dollars and two honorable mentions 
for the best essays submitted concerning original work on problems related 
to the thyroid gland. The Award will be made at the annual meeting of 
the Association which will be held in Toronto, Canada, May 6th, 7th, 8th, 
1948 providing essays of sufficient merit are presented in competition. 

The competing essays may cover either clinical or research investiga- 
tions; should not exceed three thousand words in length; must be pre- 
sented in English; and a typewritten double spaced copy sent to the cor- 
responding secretary. Dr. T. C. Davison, 207 Doctors Building, Atlanta 
3, Georgia not later than February 1st, 1948. The committee, who will 
review the manuscripts, is composed of men well qualified to judge the 
merits of the competing essays. 

A place will be reserved on the program of the annual meeting for pres- 
entation of the Prize Award Essay by the author if it is possible for him to 
attend. The essay will be published in the annual Proceedings of the Asso- 
ciation. This will not prevent its further publication, however, in any Jour- 
nal selected by the author. 

T. C. Davison, 
Corresponding Secretary 
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CURRENT ENDOCPvlNE LITERATURE 

Editor; D. A. McGinty. Collaborators: a. r. abarbaneL, f. x. axbrew'.s, b. l. baker, 

F. A. BE LA BALZE, ISRAEL BRAM, R. A. CLEGHORX, RUCKER CLEVELAXD, C. V. DAVIS, 
AXNA FORBES, M. B. GORDON, U. S. GDTERMAN, M. M, HOFFMAN, R. G. HOSKINS, C. D. 
KOCIIAKIAN, H. S. KUPPERMAN, H. L, MASON, JANET IV. MCARTHUR, THOMAS H. MCGAVACK, 
A. E. MEYER, K. E. PASCHKIS, A. B. PINTO, J. R. REFORZOMEMBRIVES, E. C. REIFENSTEIN. 
JR., G. G. RUDOLPH, L. T. SAMUELS. 


PANCREAS 

Stainsby, W. J, Ais'D J. A. CoLLTXs, Je. Diabetes mellitus- An analy.si,s of 
250 cases and a discussion of simplified procedures for regulation. 
Pennsylvania M. J. 50 (8); 808-811 (194:7). 

An analysis of 250 consecutive cases of diaVietes admitted to the Geisinger Aleinorial 
Hospital showed that the main reasons such patients were unsatisfactorilj' regulated 
were; (1) insufficient diabetic instruction; (2) too complicated a dietary and insulin 
regime. Experience has shown that a simple diet is satisfactory for the regulation of most 
cases and it maj* be quite similar to that taken prior to the development of diabetes. 
The main point is to take approximately the same amount of calories daily with the 
same proportions of carbohj-drate, protein, and fat. The .same .simple procedures apply 
to the use of insulin, using single injections of protamine zinc insulin whenever po.s.sible 
and simple mixtures of protamine zinc insulin and cry.sta]line insulin for mo.st of the 
others. For severe eases of diabetes two injections of insulin each morning, one of pro- 
tamine zinc insulin, the other of an intermediate insulin, such as globin in.STilin, have 
been found most practical. Mild hyperglycemia in the absence of ketosis and unfavorable 
sjmptoms is in no way harmful to patients. In.sulin reactions in the elderly are dangerous 
and should be avoided as much as possible. — (Authors’ Conclusions) — IJJ. 

\Yood, M. N. Chronic peptic ulcer in 94 diabetic.s. A?n . ./. Diyesl Dis. and 
Nutrition. I 4 (1): 1-11 (1947). 

The author studied 94 diabetic patients with chronic peptic ulcer. He noted that the 
average age of these patients was greater than the age of the average ulcer group, and 
there was a relatively high incidence of females with ulcers in his study. The initial ulcer 
symptoms were vague and atypical, especially in those patients with diabetes of long 
standing. 21 of the patients had no free hydrochloric acid in the fasting gastric contents. 
The high incidence of ulcer complications (hemorrhage, perforation, and obstruction) 
was suggested as being due to the vagueness of .symptoms which masked the diagnosis of 
the ulcer and the duodenal obstruction, Arteriosclero.sis was considered a contributint' 
factor to bleeding from the peptic ulcers studied. Therapy of these patients was directed 
pnmanly toward relieving the ulcer symptoms, with insulin added to control the hvper- 
glycemia and glycosuria. — H.S.G. 


779 




780 
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GENERAL 

Hanson-Pruss, 0. C. Thiouracil in the treatment of leukemia. Proc. Soc. 
Exp. Biol and Med. 64 (4) : 496-500 (1947). 

Six patients with chronic myelogenous leukemia and one with acute myeloblastic 
leukemia were treated with thiouracil. The average daily dose was 1.5 Gm., and one 
patient received a total of 359.3' Gm. over a 10 month period. Thiouracil was well toler- 
ated by every patient and had no effect on the total circulating white cell count, nor on 
the differential white cell picture, red cell elements, hemoglobin or platelet values or the 
bone marrow pattern. At the dosage given, the drug liad little influence on the B.M.R., 
serum cholesterol, bone marrow pattern or mj'-eloid dj’-sfunction and did not modify the 
clinical course of the disease. The author concluded that thiouracil has no value as an 
adjunct in the treatment of myelogenous leukemia. — F.N^.A. 

Likins, C. H., Jr., E. P. Scott, and N. I. Handelman. Laurence-Moon- 
Biedl syndrome. Am. J. Bis. Child. 78: 195 (1947). 

The authors present the case histories and ph 3 '^sical findings of a 10|-j'^ear-old white 
girl with Laurence-Moon-Biedl syndrome, and in addition that of her IS-month- 
old brother who also had this condition. The authors brieflj^ review the literature on 
this disorder. The characteristic symptoms are obesity, retinal degeneration, general 
hypoplasia, polydactjdism and mental retardation. Frequentl}’’ associated are nystag- 
mus, strabismus, deafness and syndactylism. A familial tendency has been reported in 
80 per cent of the cases. The diagnosis depends mainly on clinical observation of the 
abnormalities. The most acceptable concept as to etiology is that the syndrome is a 
hereditary developmental disturbance due to recessive mutations of two genes in the 
same chromosome. Among the other causal factors which have been suggested are endo- 
crine imbalance, and cerebral aplasia from lij'^drocephalus. The onty consistent laboratory 
finding has been a low basal metabolic rate. Thyroid medication has been of some value 
in reducing the weight of these patients, but no other endocrine therapy has been par- 
ticularty helpful. The patients described bj'- the authors received no treatment. — E.C.R., 
Jr. 

Wetzel, N. C. The baby grid. An application of the grid technique to 
growth and development in infants. J. Pediat. B9: 439 (1946). 

The author has adapted to individual infants a chart for direct reading of the quality 
of growth and development during the first three j-^ears. This chart follows the principles 
previous^'’ described by him and referred to as the Grid Technique {J.A.M.A, 116: 1187 
(1941); J. Pediat. 22: 82, 208, 329 (1943). The chart contains a channel on which the 
measurements of the baby's weight and length can be placed, and from which the devel- 
opmental level, the motor-mental development, and the caloric intake can be read. 
Tables are also provided on which the chest circumference and the head circumference 
can be noted. An example of the application of the Bab)" Grid to the development of an 
infant is given. The author states that tlie Babj" Grid has been designed to pictorialize 
the growth and development of a given infant during its first three years, and to make 
this and the quality of growth evident at a single glance. — E.C.R., Jr. 
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SPERMATOGENESIS IN A “PAN-HYPOPITUITARY’” 
EUNUCHOID, AS THE RESULT OF 
TESTOSTERONE THERAPY 

LAURANCE W. KINSELL 

From the Division of Medicine, University of California 
Medical School, San Francisco 

F ollowing the report of Walsh, Cuj'ler and' McCullagh (2) that 
androgen administration resulted in stimulation of the germinal epi- 
thelium of the seminiferous tubules, numerous papers have appeared veri- 
fying and amphfjdng this obserA'ation. Recently Simpson and Evans (1) 
reported active spermatogenesis in rats hj-pophysectomized at 40 daj'S of 
age, and then injected with testosterone propionate. To the best of our 
knowledge, there are no reports .shoM-ing a similar train of events in hu- 
mans. 

We ■wish, at this time, to report testo.sterone-induced spermatogene.sis in 
a 25 year old male shoving both Hboratory and clinical eUdence of “pan- 
hj’popituitarism,” u.sing the term in a verj" broad .sen.se. 

CLINICAL AND LABORATORY DATA 

Patient, E. N., age 24, was first seen (through the courtesy of Dr. Herbert Evans) 
in August, 1946, at which time his major complaint was that of relative dwarfism and 
complete se.xual infantilism. 

His past medical history was essentially negative. 

He weighed S| pounds at birth and grew normally until the age of 9 years. Since that 
time his growth had lagged far behind that of his contemporaries, although he believed 
that he had never completely ceased to grow. 
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He had not noticed any axillary or pubic- hair, enlargement of the penis or testes, or 
deepening of the voice. He had felt generally well and had noticed no unusual susceptibil- 
ity to infection, tipper respiratoiy infections had not given rise to sjnnptoins which one 
would expect in the case of adrenal cortical insufficiencj". 

Physical examination showed an immature male who could readily pass for a pre- 
puberal boy of 12 or 13 years except for the presence of a “cafd-au-iait’’ coloration and 
rather deep lining and dryness of the skin such as one finds in tlie typical “pan-hypo- 
pituitary” individual. He weighed SG-J- pounds with a height of G2t inches and a span of 



Pig. 1. Testicular biopsj'’ before therapy ( X 100) 


65 inches. There was slight breast enlargement which he believed had been present for 
some years. His voice was high; he possessed no facial, axillar}'^ or pubic hair. The exter- 
nal genitalia were infantile and no prostate could be palpated. His genera] muscular de- 
velopment was quite poor. 

The patient had had no previous therapy except for a series of injections five years 
previously which he thought might have resulted in a slight increase in growth. He had 
no data, however, which would support this view. 

Roentgen rays of the skeleton showed many open epiphj^ses with a bone age of 14 
years or less. His 17-ketosteroid excretion was approximatelj^ 1 mg. per 24 hours and 
urinary gonadotropin excretion less than 3 mouse units per 24 hours. 

A testicular biopsy done on September 10, 1946, showed a picture interpreted as 
. normal prepuberal testes (Fig. 1). 

It was decided to put the patient on a rather prolonged period of pregnant-mare- 
serum gonadotropin with the thought of getting some initial spermatogenic tubular de- 
velopment and then at a later date to maintain the patient on an adequate dosage of 
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testosterone. He accordingh' was started on 20 units of “Gonadogen”‘ daih'. This dose 
was continued for 30 days. Treatment was stopped for one week, followed by .50 units 
of “Gonadogen” daily for 4 weeks. It will be noted from the chart that during this 
medication the patient gained a small amount of weight and height (Fig. 2). There was, 
however, no other objective e^-idence of any effect of the medication. A testicular biopsy 
was obtained on the last day of gonadotropin therapy (Fig, 3). No significant change 
was noted as compared to the pretreatment biopsy. The urinary gonadotropin assay 
done at the end of gonadotropin therapy was negative for 4 mouse units per 24 hours 
and the ketosteroid excretion at this time was less than 0.5 mg. per 24 hours. 



All therapj" was discontinued for a period of one month, during which time he con- 
tinued to gain weight at the same rate as had been the case during gonadotropin ther- 
apy. On December 17, 1946, he was placed on methyl testosterone- by mouth for a 
period of 18 days followed by testosterone pellet implantation on January 4, 1947, 
Alarch 24, 1947, and on May 24, 1947 (.Fig. 2). 

It will be noted from the chart and from photographs after four months of testo- 
sterone therapy that he experienced a significant gain both in height and weight during 
his testosterone therapy (Fig. 4). The penis during this period enlarged several fold, the 
testes became somewhat larger and after four months of therapy his prostate was within 
the lower limits of normal in size. 

* This preparation was supplied through the courtesy of the Upjohn Company. The 
“Units” are Cartland-Nelson Units, 1 Unit being equivalent to approximately 20 Inter- 
national Units. 

- The preparations of testosterone used in this studj' were supplied through the 
courtesy of Dr. Henderson of the Schering Corporation. 
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He bad become aware of an occasional nocturnal emission after about 3 months on 
testosterone. On April 12, 1947, a specimen of ejaculate was obtained and examined 
grossly. No mature sperm were found in the unconcentrated specimen. On May 10, 
1947, an ejaculate was again examined and a count of ai)proximately 2,000,000 mature 
sperm per cubic cm. was noted. The total volume of ejaculate was less than 0.5 cc. An 
ejaculate was again examined on May 20. At this time the count had increased to 
15,000,000 pei- cubic cm. and the total volume to almost 1 cc. A gonadotropin assay per- 
formed on a 24 hour specimen of urine collected on May 25 was negative for 3 mouse 
units of gonadotropin per 24 hours. 

Reexamination of ejaculate on June 27 showed 18,000,000 mature sperm per cubic 



Fig, 3. Testicular biopsj'^ after treatment for two months with 
pregnant mare serum ( X 140) 


cm. The total volume of ejaculate was 1.2 cc. A final testicular biopsy will be performed 
when spermatogenesis has apparently reached a maximum level, as indicated by serial 
sperm counts. 

DISCUSSION 

With the exception of the demonstration of spermatogenesis, all the 
results obtained in this patient have been reported by many observers on 
individuals with varying degrees of “pan-hypopituitarism” again using 
this term in a ver}'’ loose and broad sense. With the demonstration of nor- 
mal sperm in this indi\adual, the immediate question was obviously 
whether testosterone alone had been responsible, through a direct effect 
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Fig. 4. Patient E. N., age 24. A. Before treatment. B. After 
four months of testo.sterone therap\'. 

upon the seminiferous tubules or whether his own pituitary' had been 
.stimulated by testosterone to produce gonadotropin. The negative gonado- 
tropin titer in the urine taken after the indix-idual had been on testosterone 
for five months and at a time when he had a sperm count of 15,000,000 per 
cc. would seem to indicate beyond any reasonable doubt that testosterone 
produced spermatogenesis by direct effect upon the seminiferous tubules. 

The .slight increase in height and weight noted during the period of 
“Gonadogen” admini.stration may indicate .some .slight growth re.sponse 
to this preparation. In \’iew of the lack of significant change in the testicu- 
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lar biopsy and the lack of increase in 17-kestosteroid excretion after 2 
months on this preparation, there are no grounds for believing that such 
growth was produced by way of Leydig cell stimulation. 

On the basis of the findings herein reported, there would seem to be no 
reason to believe that testosterone in physiologic dosage is in any way 
injurious to the seminiferous tubules. This observation is perhaps of some 
significance in Anew of the confused state of the literature. It Avould suggest 
that the careful clinical use of testosterone in the treatment of male steril- 
ity attributable to inadequate androgen production may be a sound pro- 
cedure. As yet unpublished data from this clinic substantiate this infer- 
ence. 

SUMMARY 

Testosterone in the form of plain testosterone pellets (Schering) admin- 
istered to a “pS'n-hjqaopituitary" eunuchoid over a period of five months 
produced significant spermatogenesis. The urinary gonadotropin excretion 
prior to and during therapy was consistently negative for 4 or less mouse 
units per 24 hours. It is therefore assumed that testosterone can produce 
spermatogenesis by direct effect upon the human seminiferous tubules 
without mediation by gonadotropin. 
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THE ENDOCRINE DISORDERS ASSOCIATED WITH 
CUSHING’S SYNDROME AND VIRILISM 

REPORT OF AN UNUSUAL CASE 

A. C. CROOIiE 

From the Medical and Endocrine Units, The London Hospital, Whitechapel, London 

T he nature of the pathological disturbances •which are responsible for 
Cushing’s sjTidrome and -^-irilism is controversial. It therefore seems 
justifiable to report an unusual case in the hope that it may thro'w further 
hght on this difficult question. 

Case Report 

An unmarried woman, age 38, was admitted to the London Hospital under the Medi- 
cal Unit (Professor Arthur Ellis) on March 11, 193S. She had had a preirious illness in 
the autumn of 1932. This commenced with amenorrhea and in the course of about three 
months she became grossh' obese. Her mother subsequently volunteered that it was re- 
markable that her limbs had remained thin. Her face became dark red and she grew a 
moustache and beard. Broad lines appeared on her abdomen which she remembered 
particularly on account of their purple coloration, and she developed man 3 ' bruises on 
her arms and legs without anj' apparent cause. She also had crops of “pimples” on her 
face, back and chest. During this illness she Hsited her panel doctor. Dr. Perchman, who 
subsequently wrote: “She was then verj' obese looking -with marked double chin, hy- 
pertrichosis, dusk}' skin, but not ver}' fat in the limbs. B.P. 140/100, no sugar in urine. 
She seemed to me to be a case of Cushing’s pituitarj'-adrenal syndrome.” 

She refused to %'isit a hospital and the symptoms lasted for from two to two and a 
half j'ears. Her appearance is shown in Fig. 1. Then the obesitj', red color, striae and 
spots all disappeared and menstruation again became normal. Most of the abnormal 
hair on the face also disappeared, but she was left with a slight moustache. She remained 
well until November, 1937, when she again failed to menstruate. She had a scant}' men- 
strual period in December and again in .January, 1938, but subsequently she had complete 
amenorrhea. In January, 1938, she developed a sudden cough and pain in the right 
shoulder. Her doctor reported a tachycardia of 144 ■without fever. Subsequently she had 
all her teeth removed and a few days later she collapsed with precordial pain, dyspnea 
and multiple joint-pains. Her doctor found her cyanosed and she had a temperature of 
103° F and a pulse rate of 140 per minute. About this time the hair began to increase on 
her face, but it never became as marked as in her previous illness in 1932. She remained 
in bed becoming progressively worse but her weight was stationary around 143 lbs. 
Her bowels were regular and her appetite remained good until just before admis.sion 
when she developed edema of the legs and became disoriented. 

On examination she was orthopnoeic ■with slight cyanosis of the lips and a malar flush 
but no abnormal pigmentation of the skin. There was abundant stiff black hair on the 
sides of the cheeks, upper lip, chin and axillae and the puhic hair extended up to the 
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umbilicus. A little acne vulgaris was pre.scnt on the cheeks, foreliead and chest. There 
was moderate obesity of the face, neck, trunk and limbs and a small pod of fat over the 
lower cervical vertebrae. A few faint blui.sh white striae were present in the skin of the 
abdomen. There was gross pitting edema of the legs extending up to the lower part of 
the abdomen and lumbar region. The pul.se was regular at 120 to 140 per minute, the 
heart sounds normal and blood pressure 130/80 mm; Ilg. There were’ signs of fluid at 
the base of the right lung. The veins in the right lower abdominal wall were dilated but 



Fig. 1. 

there were no definite signs of ascites. The liver edge was palpable from 3 to 4 inches 
below the right costal margin and was tender. There was some resistance in the right 
lower quadrant but no definite palpable mass. Apart from the mental disorientation the 
central nervous system was normal. The hemoglobin was from 61 to 76 per cent with 
from 3,000,000 to 3,800,000 red blood cells per cu. mm. The white count was normal. 
The plasma proteins were 5.75 gm. per 100 cc. The pleural effusion contained 90 per cent 
ljunphocytes and was sterile. She was incontinent and an estimation of 17-ketosteroid 
output was not made. Her mental and general condition deteriorated rapidly and she 
died 17 days after admission. 
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SUMMARY OF NECROPSY. (P.M. 140. 1938) 

B}* Professor Dorothy Russell 

Edema and collapse of the lungs. Carcinoma of suprarenal cortex. 

A mass (12 Xl2 X8,5 cm.) of lobulated gronih, Tvith a thin fibrous capsule, and com- 
posed of soft opaque 3 -ellow necrotic or white and pinkish-gre.v tissue containing haemor- 
rhages and a few cj’sts, replaced the right suprarenal bod}'. The growth had invaded the 
inferior vena cava don-nwards for 4 cm. below the right suprarenal vein, and upwards for 
10 cm. to fill the greatly dilated intra-hepatic part of the vena cava and just projected 
into the right auricle. There was conspicuous edema of the lower limbs and of the lumbar 
region. A few nodules of secondary growth were present in both lobes of the left lung 
and, more numerous, in the right lung. An embolus of growth was light!}' adherent to 
bifurcation of the right pulmonary artery in the hilum of the lung. There was complete 
collapse of the lower lobe of the right lung and partial collapse of the lower lobe of the 
left lung. There was a slightly blood-stained right pleural effusion (8 oz.) and ascites 
(28 oz.). There were nodules of secondary grow'th in the liver. There was back pre.ssure 
congestion and, microscopically, slight focal fatty change in the liver. There was no 
hypertrophy of the heart and slight general atheroma. Congestion and postmortem de- 
generation were present in the kidneys with, microscopically, slight focal fatty degenera- 
tion of the epithelium in the loops of Henle. There was congestion and, microscopically, 
slight infiltration of the pulp of the .spleen with plasma cells and eosinophil leucocytes. 
The thymus was mainly adipose but showed, microscopically, a few cords of glandular 
tissue. There was abundant colloid in the normal th}'roid and the four parath}'roids were 
normal. There was great cortical atrophy in the left suprarenal body .showing, micro- 
scopically, great irregularity of zonal architecture and coasiderable increase of fibrous 
stroma, and a patchy distribution of doubly refractive sudanophil lipoid and very scanty 
pigment. The pituitary was of normal size and macroscopic appearance and the pancreas 
was normal. The uterus was normal and a few follicular cysts and corpora atretica were 
present in the ovaries. There was scanty glandular tissue in the breasts. The brain was 
normal. Red marrow was present in the upper third of the shaft and in the neck of the 
right femur. Healed fractures were present in five ribs on the left, and six ribs on the 
right with osteophytic outgrowi,hs projecting into the intercostal spaces at three sites. 
No recognizable osteoporosis was present in the ribs or vertebrae. The middle ears and 
accessory air-sinuses of the skull were normal. There was hirsuties of the face in the 
beard and mou.stache area. There was abundant hair in the axillae and, of masculine 
distribution, in the pubic region and less marked hirsuties of the thighs and forearms. 
The labia majora were prominent and the clitoris .slightly enlarged, the glans measuring 
1.4 cm. in length, and the corpus cavernosum 3 cm. back to the pubic arch. There was 
slight obesity of the trunk and lower limbs. There were narrow striae on the lower ab- 
domen and upper part of the thighs. 

Weights: Left kidney, 204.7 Gm.; left suprarenal, 2.0.5 Gm.; spleen 224.2 Gm.; pitui- 
tary, 0.7 Gm.; th}Toid 25.2 Gm.; thymus 43.05 Gm.; pancreas, 79.6 Gm.; ovaries S Gm.; 
brain 1452 Gm. 

-MICRO.SCOPIC EXAMINATION 

Right suprarenal tumor. Much of the tissue was necrotic. The surx-iving tumor cells 
collected about the blood-vessels, which were engorged, were polymorphic including 
spindle-forms, and mostly measured from S to 12 g in diameter. Their boundaries were 
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ill-defined, the endoplasm being flocculent, eosinopliilic and occasionally vacuolated. 
Sudanophilic, isotrophic drojdets were abundant in frozen sections in areas where de- 
generation was in progress. Unstained anisotropic lipoid was also abundant and occupied 
man3'^ of the better preserved cells. In sections stained for gl3'’cogcn b3’’ Best’s cannine 
method a moderate amount V'as present in the c3doplasm in a few restricted foci. The 
nuclei of the cells were relativel3’’ large and contained a heav3’’ net of chromatin and 
inconspicuous nucleoli. Large uninucleate and multinucleate giant-cells were rather nu- 
merous, and in these the nuclei often contained conspicuousl3'' large eosinophilic nucleoli. 
The connective tissue stroma of the tumor was scanty. 

A secondary deposit in the liver showed similar histological appearances. 

The endocrine glands were all examined microscopically and, with the exception of 
the pituitary, the results of the examination have alreod3' been noted above. 

The anterior lobe of the pituitary, stained with acid-fuchsin aniline-blue, was well 
preserved. Under low powers of the microscope, the basophilic cells appeared to be 
numericall3’’ reduced. A differential count was not made. With high magnifications the 
majorit3’’ of the basophilic cells appeared to be normal mature examples. But a good 
man3'’ transitional basophils with fine, sk3’'-blue granules were also present. A small 
minorit3'’ of the cells showed the h3’’aline c3'topIasmic change characteristic of Cushing’s 
S3mdrome (4); in most instances the change was but slightly developed though in a few 
it was conspicuous. The other cellular constituents of the pituitary appeared normal. 

DISCUSSION 

The development of Cushing’s syndrome and of 3 dnlism at different 
times in the same indi 3 ddual is interesting. At the height of basophilism 
our patient had characteristic obesity sparing the limbs, a florid dusky 
complexion, facial hirsuties, acne vulgaris, a tendency to bruise easily, 
amenorrhea, and presumably osteoporosis. The symptoms lasted for about 
two and a half years, and then disappeared spontaneously for two and a 
half years, after which the facial hirsuties and amenorrhea recurred, and 
she died in about four months with a metastasizing carcinoma of the right 
adrenal cortex. 

It might be argued that the symptoms of Cushing’s syndrome had re- 
curred but were masked by the malignant growth resulting in anemia and 
the absence of obesity. When Cushing’s syndrome occurs 3 vith a malignant 
adrenal cortical tumor the patient ma}'^ lose weight rapidly, but in two 
such cases seen bj^ the author the patients 3mlunteered the information 
that their faces were fatter and they presented other unmistakable signs 
of Cushing’s syndrome. Conversely it might be argued that the amenorrhea 
3vhich was late in developing was the result of the malignant growth and 
the only endocrine symptom present was the hirsuties ivhich she had had 
since she first de3^eloped Cushing’s sjmdrome. Her mother confirmed that 
the moustache and beard practically disappeared after the Cushing s 
sjmdrome was cured and it increased with the s3miptoms of adrenal tumor 
and was marked at the time of her death. It therefore seems justifiable to 
claim that she had virilism at the time of her death. 
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The disorder of function which led to this train of events is not clear but 
it is well known that both Cushing’s sjuidrome and \'irilism maj^ be asso- 
ciated with either hjiierplasia or neoplasm of the adrenal cortex. Moreover 
it is fair to assume that when the patient had Cushing’s sjmdrome the baso- 
philic cells in the anterior lobe of her pituitary gland had undergone the 
characteristic hyaline change described by the author (4) but, at autopsy 
only minimal changes were found associated with \irilism. This conforms 
with our pre\’ious experience, and with that of Thompson and Eisenhardt 
(16) who examined the pituitarj' glands in a large series of cases of Cush- 
ing’s sjmdrome and \’irilism. It may be assumed, therefore, that this 
change represents an alteration in the physiological actuity of the baso- 
phihe cells in Cushing’s sjuidrome which is not present in \irilism. We con- 
sidered that the hyaline basophilic cells appear to be healthy and not de- 
generating, a ^^ew shared b}-- others on c 3 i;ological grounds (12, 13, 14). 
Moreover similar cells occurred in the minute fragments of pituitarj^ which 
remained after incomplete hjTDophj'sectomj’^ in rats (8). These rats were 
still growing, albeit at a reduced rate, and their pituitarj^ fragments must 
have been working hard to permit any^ growth to occur. We therefore con- 
cluded that hj'aline cells are associated with an increased function of the 
pitujtarj’- gland. 

Both Albright (1) and Kepler (11) have .stated on theoretical grounds 
that the hj^aline basophilic cells represent a secondarj' degenerative condi- 
tion and that the primarj^ disorder is in the adrenal cortex. Heinbecker 
(10), who also believed that the pituitar 3 ’- change is degenerative, claimed 
tbat it is due to a primar 3 '- lesion in the hypothalamus of patients dying of 
Cushing’s S 3 Tidrome without adrenal cortical tumors. It seems certain that 
changes in the function of the adrenal cortex are essential in both Cushing’s 
S3Tidrome and in -vurilism but this assumption ma 3 ’^ still be in keeping with 
our own theor 3 ' that the h 3 ’^aline change is associated with an increase of 
pituitar 3 ’- function. 

In order to elucidate this problem it is necessar 3 ' first to consider the 
source of the adrenal cortical hormones. Grollman (9) suggested that the 
androgens are derived from cells in a .special ‘androgenic zone’ .suppo.sed to 
exist in the innermost lay^ers of the cortex adjacent to the medulla, and 
this theor 3 ’^ has been widel 3 ' accepted. Zwemer, Wotton and Norkus (19), 
however, confirming the work of earlier investigators, showed that the 
cortical cells developed continuously from cells just beneath the capsule 
and that the 3 ' differentiate progres-siveh' as the 3 ' pass .successiveh' through 
the zona glomerulosa to ripen in the zona fasciculata and to degenerate in 
the zona reticularis where the 3 ' finalh' disappear in the region adjacent to 
the medulla. This is confirmed by' our findings that after hypophy'sectomy 
the adrenal cortex atrophies progressively from within outwards and no 
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histological abnormalitj^ occurs in the outermost zone (8). Thus it is prob- 
able that the cortical hormones are elaborated progressively into function- 
ally completely developed steroids and then secreted by the cortical cells 
as they develop from without inwards. The androgenic steroids, which have 
no vital function, may be formed during this development or they may be 
breakdown products of the completely developed steroids but we find no 
evidence of a special androgenic zone in man. 

It seems likely that in pathological lesions of the cortex, either tumors or 
hyperplasia, the constituent cells are at chfferent stages of maturity in the 
different clinical disorders. The androgenic tumors and hyperplasia causing 
virilism would be composed mainly of either unripe or degenerating cortical 
cells, and the tumors and hj'-perplasia associated with Cushing’s syndrome 
Avould be composed mainly of ripe cortical cells secreting fully formed 
corticosterones (3). The relationship of the pituitary gland to the different 
clinical disorders is demonstrated bj'’ the presence of hyaline basophilic 
cells in Cushing’s syndrome but not in virilism or in cortical tumors unasso- 
ciated with any endocrine manifestations. If these hyaline cells represent 
increased pituitary function as we have claimed, then it is clear that the 
ripening of the cortical cells in pathological conditions of the adrenal cor- 
tex is dependent on the increased production of the adrenotropic hormone 
by the pituitary gland. The final proof of this depends upon the satisfactory 
demonstration of an increased production of this hormone in Cushing’s 
syndrome compared with that in virilism. 

These theories would explain several perplexing observations. They 
would account for the very high androgen output in patients with virilism 
caused by adrenal cortical tumors composed of incompletely developed 
cells, producing mainly androgens and the lower output in patients with 
Cushing’s syndrome caused by adrenal cortical tumors composed of com- 
pletely developed or ripe cells which produce fully formed corticosterones. 
Secondly they would account for the remarkable unilateral atrophy of the 
adrenal cortex in patients with Cushing’s syndrome associated with a 
tumor of the other adrenal. Such tumors produce a great excess of corticos- 
terones (17) and it has been shown that certain of these hormones cause 
cortical atrophy in the experimental animal. Thus a greatly increased out- 
put of such substances by the tumor would result in atrophy of the remain- 
ing healthy adrenal cortex. Conversely, in women with virilism caused by 
an adrenal cortical tumor, the opposite adrenal is not atrophied. This is 
because the incompletely elaborated steroids which are being produced in 
excess do not cause cortical atrophy. Thirdly they would explain the occa- 
sional incidence of Addison’s disease in children with adrenal cortical hyper- 
plasia, often associated with pseudohermaphroditism or pubertas praecox 
(2, 15, IS). In these patients large amounts of androgens are produced to 
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the exclusion of fully developed corticosterones. Here is a relatively insuffi- 
cient drive from the pituitarj^ gland leading to'lhe production of an inade- 
quate amount of fully developed corticosterones. Fourthl}’^ they would 
account for the normal or only slightly increased output of androgens in 
patients vith Cushing’s syndrome without adrenal cortical tumor. In this 
condition the anterior pituitary gland acting as the instigator stimulates 
both adrenal cortices and this results in bilateral cortical hjqDerplasia and 
the production mainly of completely elaborated corticosterones. 

There remains one outstanding question. Is it possible that in Cushing’s 
syndrome associated with an adrenal cortical tumor, the pituitary gland 
acting as the primary instigator has stimulated the development of the 
adrenal neoplasm? The onlj’- e\’idence bearing on this question which has 
so far come to our attention is the finding of four cases of Cushing’s sjti- 
drome associated with carcinoma of the pancreas (6). Three of these oc- 
curred in women aged thirty years or jmunger, an age at which carcinoma 
of the pancreas is very rare. We .showed .stati.stically that the chance of one 
such association is 0.015, of two, 0.000225 and of three, 0.000, 00.3, .375. If, 
as seems e\adent, this association is not fortuitous it follows that in Cush- 
ing’s syndrome there is a propen.sitj’^ to tumor formation, a .suggestion al- 
ready made by McLetchie (12). 

To return to the patient described in this paper, it is .suggested that at 
the time of her Cushing’s syndrome the pituitarj”- drove her adrenal cortex 
to h3q3erplasia and perhaps to benign tumor formation with the production 
of an excess of completely formed corticosterones : that this hjqierplasia or 
growth became arrested with the sub.sidence of pituitary stimulation, but 
at a later date malignant changes occurred which, in the absence of a 
marked pituitary drive, resulted in the production of incomplete!}' 
formed corticosterones and a correspondingly increased output of andros- 
terones causing virilism. 

SUMMARY 

An unusual case is described of a woman who developed Cu.shing’s 
syndrome vdth spontaneous remission. Subsequently she developed the 
clinical picture of \’irilism associated with an adrenal cortical carcinoma. 
Details of the necropsy are given. The endocrine disturbances re.sponsible 
for Cushing’s sjmdrome and Aurilism are discussed. 
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A RAPID AIETHOD FOR THE DETERMINATION 
OF TOTAL URINARA^ 17 -KETOSTEROIDS 

I. J. DREKTER, S. PEARSON, E. BARTCZAK 
AND T. H. McGAVACK 

Ftoiu the New York Medical College Metropolitan Hospital Research Unit 
Welfare Island, New York 

D uring a metabolic study it was found necessar}* to determine total 
urinary 17-ketosteroids. Since many other urine ana^'ses had to be 
performed, onlj' a small volume of urine was available for 17-ketosteroid 
assay. In addition, the determinations had to be done within a limited pe- 
riod of time and on a large scale. Since the accepted methods (3, 7, 11, 12) 
required a minimum volume of approximatel 3 ' .500 ml. and a large amount 
of space and equipment, it was eHdent that modifications would have to 
be made. 

H 3 ^drol 3 ^sis prior to extraction was introduced independenth' bj' two dif- 
ferent groups of workers (4, 9) after the need for acidification of urine be- 
fore extraction of capon-comb-growth-producing- substance had been 
shown (1, 5, 6). Hj’-drolj^sis can be done prior to or simultaneoush' with 
extraction with a solvent. The latter procedure requires relativel}' expen- 
sive apparatus, a large volume of urine, carefullj’’ regulated conditions and 
much time. 

Because of the ease of modification, independent h 3 'drol 3 ’.sis lent itself 
more readity to the purposes of this investigation. However, since aU the 
preHous work was done on large volumes of urine, it was felt necessarj' to 
studj^ the conditions for the hj'drolj'sis and extraction of 17-ketosteroids 
in volumes of urine of 5 to 50 ml. These studies are reported in this paper- 

EXPERIMENTAL 

Effect of time, temperature and concentration of add on hydrolysis. Twentj' 
ml. samples of normal male urine were hj'clroh'zed, vith variations of time, 
temperature, and concentration of acid. Five ml. aliquots were assa 3 *ed b 3 - 
the Holtorff-Koch modification (8) of the Zimmerman method. The re- 
sults, as shown in Table 1, indicate that after heating for 10 minutes 
3 ’ields of 17-ketosteroids are low below 80°C. and above 100°C. Further, 
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there is no advantage in vising concentrations of hydrochloric acid above 
30 per cent. The highest yields were obtained at 80°C. after 10 minutes or 
at 100°C. after 10 or 20 minutes with 30 per cent acid b}^ volume. How- 
ever, it was found that recovery of pure dehydroisoandrosterone added to 
urine prior to hydrolysis at 100°C. for 10 or 20 minutes varied from 82 per 
cent to 90 per cent; recovery of dehydroisoandrosterone after hydrolysis 
at 80°C. for 10 minutes varied from 94 per cent to 104 per cent. This indi- 
cated greater destruction of certain pure hormones at 100°C. than was 
present with hydrolysis at 80°C. It was also found that evaporation during 


Table 1. Effect on Urinary 17-Ketosteroid Yield* of Varyino (a), Time 
OF Heating and (b), Acid Concentration of Urine Samples 
During Hydrolysis at S0°C. 


Spec. 

No. 

Time 

Min- 

utes 


Per Cent bj’’ Volume of Concentrated Hydrochloric Acid 

0 

10 

20 

25 

30 

35 

40 

50 60 SO 100 

1 

10 



— 

22.7 

— 

26.9 

24.1 

— 



1 

20 

— 

— 

23.8 

— 

25.2 

23.0 

— 

— — — — 

1 

60 

— 

— 

23.0 

— 

23.2 

13.5 

— 

— — — — 

2 

10 

0 

4.2 

27.4 


29.1 

— 

— 

27.9 26vl 29.7 27.9 

3 

10 

— 

— ?■ 

— 

14.6 

16.0 

15.5 

15.2 

— — — — 


* Yields are given as milligram equivalents of dehydroisoandrosterone per 24 hours. 
Each result given is the average of S to 12 determinations. 


hydrolysis at 100°C. was significantly greater than at 80°C. Therefore 80°C. 
was considered the most desirable temperature for hydrolysis. 

Extraction and ivashing. Urine plus 30 per cent by volume^ concentrated 
hydrochloric acid was heated at 80°C. for 10 minutes. Five ml. aliquots of 
hydrolyzed urine ivere extracted with petroleum ether, benzol, carbon tet- 
rachloride or ethyl ether. Results are shown in Table 2. Petroleum ether 
yielded results which were much lower than those obtained with the other 
solvents. Ethyl ether was used as the solvent in this study because it ex- 
tracted as much or more than the other solvents, did not form emulsions 
easily, and evaporated without excessive heating. Volumes of ether less 
than 20 ml. formed emulsions and larger volumes did not give increased 
yields. Rapid and vigorous shaking for 30 seconds was found adequate to 
obtain the intimate contact between solvent and solute necessary foi the 
complete removal of 17-ketosteroids. 

Volume HCl u sed to hydrolyze urine 
1 Per cent by volume is defined as - VolumU^nne being hydrolyzed 
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One 10 ml. wash with 10 per cent sodium hydroxide followed b 3 ' one 
wash with water was found sufficient to remove estrogens and other inter- 
fering substances. Additional washes with sodium hydroxide, sodium bi- 
carbonate or water did not remove additional impurities. 

T.vble 2. Amount of 17-KETOSTEnoiD ExTR.\crrED with Different Solvents from 
Urine Hydrolyzed kt S0°C. for 10 Minutes 


Results expressed as ir.icrogram.s per 10 cc. sample 




Solvents 


C • 

No. 

Ethyl 

Ether 

Petroleum 

Ether 

Carbon 

Tetrachloride 

Benzol 

1 

3S.0 

16.0 

26.5 

28.2 

2 

25.0 

15.3 

25.5 

25.3 

3 

39.7 

29.7 

38.0 

.39.7 


METHOD 

Based on the above experimental data the following procedure is sug- 
ge.sted as being the most practical and accurate one for the detennination 
of total urinary 17-ketosteroids. 

Reagents. Absolute eth}’’! ether — reagent grade. 

Absolute alcohol — commercial grade is usuallj' suitable but it is best to 
run a Zimmerman test blank before using. 

m-dinitrobenzene — Purifj' bj^ heating in 10 per cent aqueous sodium 
hj'droxide solution until melted. Decant while hot. Cool and wash twice 
vath water. Add 95 per cent alcohol and dissolve b}' warming ; keep tem- 
peratnres below 50°C. Cool, add five volumes of di.stiUed water and filter. 
Wash the precipitate twice with water and drj". Two per cent m-dinitro- 
benzene solution is made bj^ dissohfing 0.9 grams m-dinitrobenzene in 45 
ml. absolute alcohol. Run a Zimmerman test blank on the reagent before 
using. It maj^ be necessarj' to crj^stallize from alcohol again if blanks are 
high. 

Potassium hj^droxide — Five normal aqueous solutions of electroh'tic 
grade KOH. Determine the normality with standard h 3 'drochloric acid 
using meth 3 '-l red as the indicator. 

Sodium h 3 'droxide — Solution of 10 Gm. reagent grade NaOH per 100 
ml. water. 

Concentrated h 3 "drochloric acid — reagent grade. 37.5 per cent HCl. (b 3 ' 
volume). In this paper the per cent of HCl b 3 ' volume is defined as volumes 
of concentrated HCl per 100 volumes of urine. 
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It is advisable to run preliminary Zimmerman test reagent blanks to 
determine the purity of reagents. 

Procedure. Place 10 ml. of urine and 3 ml. of concentrated HCl in a 125 
ml. Erlenmeyer flask and stopper the flask with a Pyrex flathead stopper 
Heat the flask in a water bath at 80°C. for 10 minutes, cool and transfer 
5 ml. of the hydrolysate to a 125 ml. separatory funnel. Add 20 ml. ether 
and shake the funnel for 30 seconds. Remove the urine. Wash the ether 
once with 10 ml. of 10 per cent NaOH and once with 10 ml. of distilled 
water; shake for 10 seconds with each wash. Remove 5 ml. of ether, evapo- 
rate the 5 ml., and assay by means of the Zimmerman reaction (8). Similar 
aliquots can be taken for other assay methods such as the Pincus (10). 

In our determinations, the Zimmerman was performed as follows. Add 
0.2 ml. absolute alcohol, 0.2 ml. of the m-dinitrobenzene solution, and 0.3 
ml. of the 5N KOH solution to the dried extract. Keep the solution in the 
dark in a water bath whose temperature is 27° for 90 minutes. After 90 min- 
utes dilute the solution with 1 ml. of diluent; the diluent consists of three 
parts of absolute alcohol to one part of water. Read the diluted solution in 
a colorimeter^ using a green filter. 

Prepare the standard as directed above substituting 0.20 ml. of a solu- 
tion of dehydroisoandrosterone in absolute alcohol (1.0 microgram hor- 
mone per 0.01 ml. alcohol) for the 0.20 ml. absolute alcohol and omitting 
the ether extract. 

Prepare the urine blank as above, adding 0.20 ml. absolute alcohol in 
place of 0.20 m-dinitrobenzene solution. 

Prepare method blanks by substituting water for urine in the hydrolysis 
and extraction; then proceed as above. 

Prepare the Zimmerman reagent blanks as above, omitting the ether 
extract. 


RESULTS 

Reproducibility. Duplicate samples of urine were assayed to determine 
the reproducibility of results. In over a hundred specimens the duplicates 
agreed within 5 per cent. 

Normals. Twenty-four hour urine specimens from 35 normal young men 
between the ages of 20 and 30 were assayed for total urinary 17-ketoster- 
oids. Determinations were made on 95 twenty-four hour specimens and 
the average 24 hour 17-ketosteroid exci'etion was found to be 16.9 mg. The 
amount excreted in 24 hours ranged from 10.0 mg. to 28.9 mg. with a mode 
falling between 16 and 17 mg. Seventy-nine per cent of the 24 hour speci- 


= The Drekter-Hoskins colorimeter was used in the present experiments. 
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mens assayed contained between 10.0 and 20.0 mg. of the IT-ketosteroid 
material. 

Recovery. Varjdng amounts of androsterone, dehydroisoandrosterone 
and testosterone were added to urine.^ The urine was then hydrolyzed at 
80°C. for 10 minutes. Five ml. aliquots were then extracted with 20 ml. 
ethyl ether, washed with NaOH and water, and a portion of the ether ex- 
tract evaporated and assayed. Results indicate that androsterone, dehy- 
droisoandrosterone and testosterone can be recovered quantitativeh’. 

COMMENT 

The proposed method is .simpler than exi.sting techniques. It has the 
advantage of requiring onl}' small volumes of urine and ordinary' inexpen- 
sive laboratory' equipment. Furthermore, there is a comsiderable saving of 
time, which permits a complete determination to be done within three 
hours. Results are easily duplicated and agree well with those reported by 
Barnett et al. (2). 

Results show that although sh'ght increases in temperature and time of 
heating during hydrolysis do not affect results, it is ad\i.sable to maintain 
a minimum temperature of 80'C. for not less than 10 minutes. Poor recov- 
ery' of dehydroisoandrosterone at 100°C. indicates the necessity for avoid- 
ing excessive heating. The amount of acid used should be .30 per cent by 
volume or more. 

The method is flexible and can be easily adapted to the assay of volumes 
of urine smaller than 5 ml. or larger than 20 ml. 
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SPECIFIC RENAL FUNCTIONS IN HYPERTHY- 
ROIDISM AND AIYXEDEMA 

EFFECTS OF TREATAIENT 
A. C. CORCORAN* axd IRVINE H. PAGE* 

From the Lilly Laboratory for Clinical Research, Indianapolis City Hospital, 

Indianapolis, Indiana 

T he abnormalities of metabolism and blood flow wbicb characterize 
hj^ierthyroidism and myxedema have their effect on the kidne 3 ^s. 
Urea clearance is depressed during myxedema although maximum specific 
gravity is not (2). But the kind and degree of renal functional changes in 
these diseases have not been anatyzed bj”^ specific clearance methods. 
These enable the measurement of renal blood flow, glomerular filtration 
rate, tubular secretory capacity and, bj”^ calculation, renal vascular resist- 
ance. The purpose of this report is to describe observations before and after 
treatment in 4 patients, 2 suffering from hyperthjToidism and 2 from mjTce- 
dema. 

PROCEDURES 

Brief protocols of each patient are appended to this report. One of the 
hyperthyroid patients was treated by subtotal thjToidectom}^ (Dr. Goethe 
Link) and the other Mth thiouracil. The two patients .suffering from mj"- 
xedema were treated by oral admini.stration of desiccated thjToid. 

Routine observations include electrocardiography, cardiac teleroent- 
genography and frequent determinations of basal metabohe rate. The .spe- 
cial studies of renal function were made shortly after admission to the 
hospital and repeated when the effects of treatment were established. 
These studies consisted in determination of the renal plasma clearances of 
diodrast and inulin and measurement of tubular secretory capacity for 
diodrast (Tmn). The procedures were substantialty as described bj’- Smith, 
Goldring and Chasis (9). The analjdical methods were those of Corcoran 
and Page (4). The values reported are means of three satisfactorj" periods 
of urine collection and clearance mea.surement. 

Plasma diodrast clearance is accepted as the equivalent of minimal renal 
plasma flow (RPF); the value RPF/l-hematocrit ratio is taken as the 
minimal rate of renal blood flow. Plasma inuhn clearance measures the 
rate of glomerular filtration. The ratio of the clearances inulin/diodrast, 
known as filtration fraction (FF) expresses the proportion of water filtered 
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through the glomerular capillaries from the plasma which perfuses them. 
Tmo measures the maximum capacity of tubular cells to transfer diodrast 
from plasma to tubular fluid. This process involves the expenditure of 
cellular energy. In most situations, the function Tm^ can be taken as 
measuring the mass of functioning tissue. This can hardly be the case in 
diseases such as hyperthyroidism and myxedema in which tissue metabol- 
ism is seriously disturbed. Consequently, in this report, the function Tm^ 
is considered only as a measure of the metabolic acitivity of the tubular 
system concerned with the secretion of diodrast. The principles on which 
these interpretations are based are considered in detail elsewhere (5, 9). 
Renal vascular resistances were calculated by the method of Lamport (8). 
The Ra is taken as measuring resistance in the afferent vascular tract 
(aorta to end of glomerular capillaries) and Re as measuring efferent resist- 
ance, principally that of the efferent arterioles. 

OBSERVATIONS 

The data are summarized in Table 1. 


Table 1. Effects on Renal Function of Hyperthyroidism and Myxedema. 

Results. OP Treatment 


Pa- 

tient 

No. 

Ante Renal 
(A) or Blood 
Post Floiv 
(P) cc. 

Treat- per 
ment min. 

Glomer- 

ular 

Filtra- 

tion 

Rate 

cc. 

per 

min. 

Filtra- 

tion 

Frac- 

tion 

Tubular 

Secre- 

tory 

Capacity 
mg. D-I. 
per 
min. 

Ra 

Re 

Arterial 
Pressure 
mm. Hg 

Basal 

Meta- 

bolic 

Rate 

% 

1 

A 

810 

112 


35.4 

.055 

.018 

150/55 

+83 


P 

795 

119 

m 

32.3 

.042 

.018 

120/88 

+ 14 

2 

A 

812 

74 

RH 


.062 


140/75 

+58 


P 

615 

67 

My 

35.5 

.079 

.015 

130/90 

+19 

3 

A 

509 

55 

0.17 

11.1 

.065 

.018 

105/80 

-31 


P 

000 

101 

0.27 

37.3 

.027 

.026 

100/70 

+ 2 

4 

A* 

448 

33.6 

0.11 

13.6 

.079 

.016 

• 94/SS 

-22 


P 

617 

80 

0.18 

32.7 

.015 

.019 

90/46 

+ 9 


* Had received 1 grain of thyroid extract daily for 5 da^’^s prior to this observation. 

Legend; Effects on renal function, basal metabolic rate and arterial blood pressure of 
treatment of 2 patients (iVos. I and 2) suffering from hj^perthyroidism and 2 (A'’os. 3 
and 4) suffering from mj^xedema. The rates of renal blood flow, glomerular filtration, 
secretoiy capacity are expressed respectively in cc. of plasma and mg. diodrast-iodine 
per minute per 1.73 square meters of surface area. Resistances (Ra =affercnt, RK=ef- 
fcrent) are calculated b}^ the method of Lamport (S). 
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Hyperthyroidism. The absolute levels of the plasma clearances and of 
TniD were vithin normal limits at the first observation. In one patient 
{No. 1) restoration towards normal of the B.M.R. from plus 83 to plus 14 
per cent by thjToidectomy did not significant^" change the rates of renal 
blood flow and glomerular filtration, although the filtration fraction was 
somewhat increased. Renal vascular resistance was unchanged. Post- 
op era tivelj", TmD was diminished by 10 per cent. In the other patient (No. 
2) a decrease of the B.M.R. from plus 58 to plus 19 per cent was associated 
with a moderate decrease in renal blood flow, and increases in filtration 
fraction and diastolic arterial pressure. These changes were accompanied 
by an increase in renal vascular resistance. The pattern of renal function 
is consistent vdth that of essential h 3 ’pertension. Tmn was decreased bj" 
about 12 per cent. 

Myxedema. An increase in basal metabolism from minus 31 to plus 2 
per cent in one patient (iVo. S) was associated with an 18 per cent increase 
in renal blood flow, an 83 per cent increase in glomerular filtration rate and 
an increase in the filtration fraction. The function most affected was Tmo 
which increased 236 per cent. In the second patient of this pair {No. 4) a 
change in B.M.R. from minus 22 to plus 9 per cent was accompanied bj" a 
38 per cent increase in renal blood flow, a greater increase in filtration rate 
(+138 per cent) and a 140 per cent increase in Tmn. It should be noted 
that this patient had been under treatment with desiccated thjToid for 
five days at the time of the first obserA^ation. 

In spite of the restoration towards normal of the basal metabolism in 
these two patients and the associated chnical improvement, the absolute 
and relative levels of renal blood flow had not returned to normal at the 
time of the second obserA^ation. In both also, treatment resulted in a de- 
crease of the renal Avascular resistance Ra which measures resistance from 
the aorta to the end of the glomerular capillaries. 

DISCUSSION 

Hyperthyroidism. Surprisingly", the rates of renal blood flow, glomerular 
filtration and tubular secretory" capacity" (Tmo) are not increased in pro- 
portion to the increase of basal metabolic rate. The changes (-10, -12 
per cent) in Tmn postoperatiA"ely" probably" reflect decreases in renal cellular 
metabolism. HoweA'er, the degree of these changes just exceeds the hmits 
of reproducibility" of the procedure (5). Hy"perthy"roidism, at least in these 
tAvo patients, was not associated AA’ith renal A'asodilation comparable to 
that which occurs in the extra-renal circulation, nor does it greatly" alter 
tubular secretory capacity". Experimentally, administration of thyroid 
extract to normal dogs increases plasma diodrast clearance by only 5 per 
cent, AA'hile Tmn increases by" nearly 50 per cent (7). .Vn increase in Tnin of 
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115 per cent has been observed in a clog given thyroxin (6). Tmo is evi- 
dently more altered by experimental than it is by clinical hyperthyroidism. 

Myxedema. The sluggishness of function in this condition is reflected in 
decreases below normal levels of renal blood flow, glomerular filtration 
and Tiud. Treatment with desiccated thyroid increases renal blood flow, 
roughly in proportion to the increase in basal metabolism. Glomerular 
filtration rate is disproportionately increased, apparently as the result of 
vasodilation in the afferent vascular tract, possibly of the afferent arterioles. 
The changes of urea clearance found in myxedema by Beaumont and 
Robertson (2) are thus seen to reflect changes in glomerular filtration. 
Treatment also causes a disproportionatel}'- great increase in Tmp. This 
effect is especially noteworthj'^ when the relative change^ " of Tiud and B.M. 
R. in myxedema are compared with those in hyperth^ roiciism. 

The increase in TniD observed as the result of treatment of myxedema is 
probably not an expression of increased tissue metabolism resulting from 
stimulation by thyroid hormone. On the one hand, the increase greatly 
exceeds the degree of concurrent changes in B.M.R. and, on the other, the 
changes of Tnip in hyperthyroidism are comparatively slight. Alternat- 
ively, the decrease of Tmn found in myxedema and its restoration towards 
normal on treatment, may reflect the depressing effect of myxedema and 
the stimulating effect of treatment on the eosinophilic cells of the anterior 
hypophysis. It has been suggested (1) that these cells exert a trophic in- 
fluence on renal tubular secretory, function. Hypophysectomy in dogs 
greatly decreases Tnio (12) and treatment with anterior lobe extracts in- 
creases this function (7) . Thyroidectomy in rats decreases the size and num- 
ber of eosinophilic cells, the change being proportional to the reduction in 
thyroid tissue (11). It is therefore suggested that the depression of renal 
function present in some patients with myexdema reflects in part a func- 
tional depression of the anterior hypophysis rather than a direct lack of 
thyroidal hormone. 


SUMMARY AND CONCLUSIONS 

Observations of specific renal functions in 2 patients suffering from hyper- 
thyroidism, 1 treated bj'^ subtotal thyroidectomy and the other with thiou- 
racil, indicate that this condition is not associated with a significant renal 
vasodilation or with an increase in tubular secretory capacity for diodrast 
which is proportionate to the elevation of the basal metabolic rate. 

Observations in 2 patients suffering from myxedema and treated with 
desiccated thyroid demonstrate before treatment reductions of renal 
blood flow, glomerular filtration and tubular secretory capacity. Treat- 
ment results in restoration of these functions towards normal. The changes 
thus induced in renal blood flow and glomerular filtration rate reflect a 



December, 19^7 RENAL FUNCTIONS IN THYROID DISEASES 


805 


decrease in afferent vascular resistance. The depression of tubular secre- 
tory capacity in m 3 'xedenia is excessive in relation to the reduction of basal 
metabohc rate in this condition and to the changes observed in this func- 
tion during hjTDerthjToidism. It is suggested that the renal functional de- 
pression present in ni 3 'xedema is in part a reflection of depression of anter- 
ior h3T3oph3'^seal function rather than a direct renal lack of th 3 Toidal hor- 
mone. 

PROTOCOLS 

Patient No. 1. J. R., a woman aged 67, showed sj'mptoms of hj-perthjToidism, 
(weakness, weight loss, nervousness, tremor, ej’e signs and elevated basal metabolic 
rate) in 1939, at which time she was treated b3" administration of iodine, -i-itamins, high 
caloric diet and irradiation of the thjToid gland. Sj'mptoms recurred in 1943 and, after 
partiallj’ effective medical treatment with renewed irradiation of the gland, operation 
revealed colloid and fetal adenoma. The after-treatment observations recorded in Table 1 
were made three weeks after subtotal thyroidectomj-. 

No. 2. M. IF., a woman aged 72, complained of weakness, palpitation, nervousness, 
and weight loss increasing for one j’ear. Examination revealed tremor, exophthalmos, 
positive ej'e signs and increased perspiration with heat intolerance. The initial observa- 
tion was made November 26, 1943. She was placed on thiouracil 0.2 Gm. twice dailj' and 
the dosage graduallj' increased to 0.4 Gm. three times daih', on which dosage she was 
maintained. The after-treatment observation was made March 3, 1944. High caloric 
diet n-ith -s-itamin supplements was given throughout the treatment period. 

No. 3. M. T., a woman, aged 43, had noted weakness, cold intolerance, transitorj* 
psychosis and gain in weight over one year. Examination showed the tj-pical appearance 
of miTcedema, confirmed bj' electrocardiogram and basal metabolic rates. Treatment 
was begun with 5 grain dailj' of desiccated thjwoid, increased to 3 grains and later de- 
creased to 2 grains dailj' on which latter dose she was maintained at the time of post- 
treatment observation. This observation was made 3 months after beginning treatment, 

A’o. 4 . C. B., a man aged 47, had mj'xedema, diagnosed from weakness, slowness of 
thought, speech and action, cold intolerance, appearance and basal metabolic rate ( —40 
per cent) in 1938, at which time he was treated with desiccated thjToid. In June, 1943, 
he was brought to the hospital in toxic delirium with paranoid trends. His appearance 
was tj'pical of mj'xedema. The historj', obtained from his wife, revealed that he had 
ceased taking thj’roid extract some weeks before admission. Because of his greatlj* de- 
pressed state and inability to cooperate or retain food, treatment was begun at once, the 
first observations of basal metabolic rate and renal function being made after five days 
administration of thj'roid extract, 1 grain dailj'. His condition graduallj' improved and 
the psj'chosis disappeared under treatment. The post-treatment observation was made 
two months after his admission. 
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REPORT OF A CASE SHOWING CONGENITAL 
DEFECTS, SHORT STATURE, RETARDED 
SEXUAL DEVELOPAIENT AND NO 
URINARA" GONADOTROPINS 

GEORGE B. DOREF, DAVID H. APPELMAN 
ARTHUR LDTESON 

From the Endocrine Clinic of the Department of Pediatrics, Beth-El Hospital, 

Broohhjn, New York* 

T he following case is presented because we believe that any differ- 
ences and variations from the so-called “clear cut case” should be 
recorded in the literature. 


CASE REPORT 

In December 1943, a Polish girl, S. S., 16| years old, came to the Children’s Endocrine 
Clinic ■with the complaint that she had not grown in height since the age of twelve, and 
that she had never menstruated nor had she developed any secondarj' sexual character- 
istics. 

The patient was the fifth in a family of six children. Her mother and four sisters all 
had a normal menstrual history and apparently were sexually well developed. There was 
no history of any gross endocrine d}'scrasia in any of the immediate family. The patient 
had had the ordinary childhood diseases. She had been alert mentally and showed good 
progress at school. Her infantile developmental history pertaining to holding head erect, 
teething, sitting up, walking and talking, was normal. The patient thought that her 
linear gro'wth from birth to the age of twelve years seemed to keep pace ■with that of her 
friends of similar age. At the age of twelve, however, she noted and was told that her 
growth had become retarded and soon it became stunted. She also noted that she failed 
to develop any sizable amount of breast tissue, that pubic or axillaiy' hairs d d not ap- 
pear, and that she never menstruated. 

Physical Examination: 

At the time of the first examination on December 27, 1943, .she presented a short 
stature, obesity, a webbed neck and a lack of secondary sexual characteristics (Fig. 1). 
There was an absence of breast tissue, and an absence of pubic hairs, except for the 
presence of a few on the labia majora. The labia minora were small and hypoplastic. By 
rectal examination the body of the uterus could not be delineated, but a small hj-poplastic 
cervix could be felt. In addition, it was found that the teeth were carious and showed 
malpositions and malocclusions. The eyes revealed a slight exophthalmos, a normal 
fundus and no abnormal ocular muscle palsies. The ring finger of her right band was 
congenitally foreshortened. Her weight was 130 pounds and her linear height .54 inches. 
She presented eunuchoid skeletal proportions. 
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Laboratory Data: 

The fasting blood sugar was 94 mg. per 100 cc. and the total cliolestcrol was 300 mg. 
per 100 cc. of blood. There were no abnormalities in a casual urine examination. The 
Wassermann test was negative and the basal metabolic rate was minus 26 per cent. A 
sugar tolerance test (Exton-Rose) showed a fasting blood sugar of 95 mg.; the first 
sample thereafter was 119 mg. and the second sample was 96 mg. (This is indicative 
of a h 5 '’pogl 3 ’-cemic curve.) 

Roentgenograms of her skull showed no evidence of increased intracranial pressure; 



Fig. 1. S. S., age 16 J years. Note webbed neck, absence of breast 
development and pubic hair. 


the sella turcica was within normal limits in size and there were no erosions of the floor 
or clinoid processes. Her cervical spine showed no fusion of the intervertebral discs (a 
Klippel-Feil syndrome was ruled out). There was a congenitally elongated second cervical 
vertebra which showed a tendenc}’’ to forward subluxation. Roentgen raj' examination of 
her carpus showed a delay in the closure of the epiphyses of the phalanges and the other 
epiphj'ses; a rudimentary small fourth metacarpal bone was noted. The tibia and fibula 
showed no evidence of periosteal changes. Roentgenograms of the chest showed no ab- 
normal finding of the heart or lungs; there was no coarctation of the aorta. 
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Hormonal assays were made of the patient’s urine for urinary gonadotropins, estro- 
gens and 17-ketosteroids. Urinary gonadotropins (hj'pophyseal foUicle-stimulating hor- 
mont, or F.S.H.) were tested according to the modification of Zondek’s technique (4) bj' 
Kurzrok and r^Iiller. This test is a qualitative one, and if positive, indicates the presence 
of at least 100 ii.u. of F.S.H. per liter. A negative response to this test is found in normal 
females during the reproductive age. A positive test would indicate that there were in- 
creased urinar}' pituitarj' gonadotropins. According to the method outlined above, which 
was used on two different occasions and performed in two different laboratories, our 
patient showed no perceptible urinary pituitary gonadotropins either before or after 
three years of hormonal therapj’. Urinary estrogens were measured according to the acid 
hydrolysis method of Smith and Smith (6). Here, results would indicate that normal 
women should excrete 4 to 20 r.u. in 24 hours. Our patient showed only slight traces of 
estrone. Neutral 17-ketosteroids in the urine were determined bj' the colorimetric method 
of Sachs and Kurzrok (3). Normal values by this method range from 2 to 5.6 mg. in 24 
hours in the adult female. Our patient showed a normal value of 3 mg. in 24 hours. 

Treatment: 

Varied hormonal therapy,' which included estrogens, progesterone and thyroid, was 
instituted. Three years of treatment produced no perceptible changes either in height, 
sexual development or in urinary gonadotropins. 

DISCUSSION 

Since 1938, when Turner (7) reported 7 cases with the “Sj'ndrome of 
infantilism, congenital webbed neck and cubitus valgus,” there have been 
accumulating in the literature quite a few reports of cases like ours. Vame}', 
Kenyon and Koch (8) in 1942 called it “Association of short- stature, re- 
tarded sexual development and high urinarj' gonadotropin titers in women: 
ovarian dwarfism.” Albright and his colleagues (1) in 1942 called it “A s^m- 
drome characterized bj^ primary" ovarian insufficiency’' and decreased stat- 
ure.” Schneider and McCullagh (.5) in 1943 used the term “Turner’s 
sjmdrome” ; Wilkins and Fleischmann (9) in 1933 called it “Ovarian Agene- 
sis,” and only recently E. B. del Castillo et al. (2) called it a “SjTidrome of 
I’udimentarj'- ovaries.” 

From their reports it was apparent that all were describing cases char- 
acterized principally by shortness in stature, hj-popla-stic genitals, primary- 
amenorrhea, an absence of secondary- sexual characteristics, congenital 
abnormalities of skeletal structure, dimini.shed 17-ketosteroids, an insuffi- 
ciency’ of estrogens, and increased pituitarj- follicle-.stimulating hormone 
(F.S.H.) or urinarj- gonadotropins. 

Our case differed in that there yvas found to be an absence of follicle- 
stimulating hormone, a trace of estrone, and normal 17-ketosteroids, as 
shoyvn by- tests made at two laboratories on tyvo different occasions. IMieth- 


' M e arc indebted to Dr. Stoner of the Schering Corporation for a liberal supply of 
Progynon B, Proluton and Prometron. 



510 GEORGE B. DORFF, DAVID H. APPELMAN, ARTHUR LIVESON Vohme 7 

31- this places our case in a subgroup of the sj'^nclrome described by the 
Dther investigators remains to be seen and depends upon whether other 
such cases with similar assays are found. 

In spite of the variations in our case which may place it in a subgroup, 
ive, like some of the other investigators, think that the cause of this syn- 
drome is genetic. Further, we believe that one of the congenital defects is an 
involvement of the gonads to a marked degree and a moderate involvement 
of the anterior pituitary gland. The marked involvement of the ovaries 
would account for the genital defects and open epiphyses; and the moderate 
involvement of the anterior pituitarj'’ gland would account for the stunting 
instead of dwarfism. It would perhaps also account for the absence of 
urinary gonadotropins. 


SUMMARY 

This report covers the case of a 16 J 3 '^ear old girl with stunted growth, 
primary amenorrhea, no secondary sexual characteristics, obesity, a delay 
in osseous status as evidenced by open epiphyses, and in addition such 
characteristic congenital defects as webbed neck and cubitus valgus. 

Hormonal assays showed only traces of estrone, normal 17-ketosteroids 
and an absence of urinar}’’ gonadotropins (F.S.H.) rather than the usual 
absence of estrone, low 17-ketosteroids and an excess of urinaiy gonado- 
tropins. 

If, in the future, other cases with findings such as ours occur, it is likely 
that these might be considered a subgroup of this syndrome, which was 
originally described by Turner. 

We think that the cause for the syndrome in our case is in all likelihood 
genetic. Further, we believe that among the congenital defects manifested, 
one is an involvement of the gonads to a marked degree, and another a 
moderate involvement of the anterior pituitary gland which would account 
for the endocrine symptoms. 
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THE TREATMENT OF THYROTOXICOSIS WITH 
AMINOTHIAZOLE-RESULTS IN TWENTY- 

THREE CASES 

JEANNETTE S. McCONNELL, JOHN W. FROST, 
ROBERT W. WILBUR, and EDWARD ROSE 

From the Endocrine Section of the Medical Clinic arid the Department 
of Snrgerjj, The Hospital of the University of Pennsylvania, 

Philadelphia, Pennsylvania 

I T is our purpose in this report to present the results of treatment with 
aminothiazole in 23 cases of thyrotoxicosis. This compound (Fig. 1) ap- 
pears to have been first used clinicallj'’ in the treatment of thyrotoxicosis in 
France in 1943 (9), following the observation of goitrogenesis and improve- 
ment of thyrotoxic symptoms among workers in chemical plants who were 
exposed to the compound. Perrault and Bovet (10) and other French 
writers (3, 4, 6) have reported satisfactory results from the use of amino- 
thiazole in thyrotoxicosis, but their data are not susceptible to critical 
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Fig. 1. Aminothiazole. 

analysis. The only report of its clinical use wRich we have found in the 
American literature is that of Williams (11), who employed it in 9 cases. 
One patient developed jaundice and another dermatitis, fever and arthritis 
while under treatment. Williams lists this compound as of low clinical 
potency and desirability among antithyroid drugs. The goitrogenic and 
antithyroid action of aminothiazole in the rat was found by Astwood and 
others (2) to compare with that of thiouracil in the ratio of 0.15 to 1.00. 
Astwood (1) also reported its antithyroid activity in the rat to be less than 
that of thiourea. Like many other goitrogenic compounds it inhibits, in a 
manner not yet clear, the synthesis of thyroid hormone within the gland. 

Our 23 cases fall into two group.s — 9 patients who were given amino- 
thiazole in preparation for thyroidectomy, and 14 in whom treatment was 
begun with the hope of producing a prolonged or permanent remission 
without operation. Data relating to the first group are presented in Tables 
1 and 2. It will be seen that withdrawal of therapy was necessary because 
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of toxic or sensiti^^ty reaction in 5 cases before any effect was noted. One 
of the 4 patients who received aminothiazole during the entire preoperative 
period was also given iodine for 13 da3's prior to th3'roidectom3'. This 
iodinization was necessar3' because the patient was becoming increasingl3' 
disturbed emotionall3' as a result of her failure to enter a remission after 
38 da3's on aminothiazole. No significant change was noted in the size or 
consistenc3’- of the th3’Toid glands of these 4 patients. At operation the 
glands were somewhat firm rather than friable, and hemorrhage was not 


Table 1. Data Relating to Patients Treated with Aminothiazole 



Preoperative Use 

Prolonged Use 

a. Sex 

Males 

2 

2 

Females 

7 

12 

b. Goiter tj^ie 

Diffuse 

7 

14 

Nodular 

2 

0 

c. Pre^-ioush' treated 

3 

7 

d. Basal metabolic rate 

(Initial range) 

+25 to +69 per cent 

+23 to +65 per cent 

e. Daily dosage 

0.6 gm. 

Initially 0.6 gm. 
Maintenance 0.1-0. 2 gm. 


troublesome. The postoperative course was uneventful in these patients. 
Histologic sections from the 2 toxic diffuse goiters showed ‘considerable 
variation in different areas. Rather marked increase in colloid content and 
flattening of acinar epithelium, comparable to the changes produced b3' 
iodine, appeared interspersed among areas showing little coUoid and 
marked epitheUal proliferation of columnar t3’pe. Neither of these patients 
had received iodine. 

Similar variation from moderate h3'perplasia of acinar epithehum with 
diminished colloid content, to marked increase in colloid acinar content 
with flattened cuboidal epithelial cells was obser\'ed in the two toxic nodu- 
lar goiters. The goiter of one of these patients, who had received iodine in 
addition to aminothiazole for the last 13 da3's of the preoperative period, 
also showed marked fibrosis and areas of calcification and old and recent 
hemorrhage. The histologic changes in these 4 goiters differ from those 
observed in patients treated with thiouracil, in that the degree of h3‘per- 
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plasia and vascular engorgement was less intense and uniform in the 
former. 

Eight of our patients were subjected to thyroidectomy following iodini- 
zation, at intervals varying from 9 to 45 days after aminothiazole had 
been stopped because of untoward reactions. Aminothiazole had been 
given to these patients for periods varying from 8 to 30 days. One patient 

Table 2. Results of Preoperative Use of Aminothiazole (9 Cases) 


Patients satisfactoril}’^ prepared 4 

Preoperative period 17, 27, 51, 92 daj's 

Patients showing unsatisfactor}’- res]Donse (Reactions) 5 


was operated upon 8 months after withdrawal of aminothiazole. The histo- 
logic appearance of the thyroid glands of these patients showed no signifi- 
cant difference from that usuallj'- seen after iodine therapy in toxic goiter, 
with the possible exception that vacuolization of the colloid was rather 
prominent. 

Data relating to the 14 patients in whom therapy was undertaken in an 
effort to produce prolonged or permanent remission are presented in Tables 
1 and 3. It will be noted that aminothiazole had to be withdrawn in 7 
cases because of untoward reactions. Four of these patients were subse- 
quently subjected to thyroidectomy; 2 are still under treatment with 

Table 3. Data Relating to Prolonged Treatment with AunNOTHiAzoLE 

(14 Cases) 


Minimum Maximum Average 


Onset of remission (daj'^s) 30 75 51 

Duration of treatment (months) 2 12 5.9 

Sustained remission 

a. Still under treatment ^ 

b. After treatment was discontinued ^ 

Unsatisfactory responses (reactions) ' 


propylthiouracil, and one who is recovering from an hepato-toxic reaction 
is receiving no antithyroid treatment at the time of writing. Three of the 
7 patients who showed satisfactory response have remained in remission for 
8, 8, and 2 months respectively after the drug was stopped. They were 
treated for 4, 2, and 3| months respectively. One patient showed a definite 
decrease in the size of her goiter after 3^ months of treatment. Two pa- 
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tients (both 13 year old girls) have shown appreciable increase in the size 
of their thjToid glands after 3 and 4| months of therapy respectively. iSTo 
significant change in exophthalmos has been observed in any patient dur- 
ing or after treatment. One patient, a man aged 65 vith auricular fibrilla- 
tion and congestive heart failure, has been kept under satisfactory' control 
with reversal to normal cardiac rhythm and freedom from congestive signs 
for 7| months on a daily maintenance dose varyung from 0.05 Gm. to 0.2 
Gm. 

Our usual initial dose of aminothiazole was 0.6 Gm. daily given in three 
di^’ided doses for adults, and 0.4 Gm. daily for the two children. During 
preoperative preparation the initial daily dose was not reduced. The basal 


T.A.BLE 4. Toxic .^'d Sensitivity Reactions to Aminothiazole 


Patient 

Duraiion of 
Treatment 
Prior to On«!et 

Daily 
Dose at 
Onset 

Gm. 

Total 
Dose at 
Onset 
Gm. 

Type of Reaction 

Duration of 
Reaction 

D.C. 

9 days 

0.6 

5.4 

Fever 

3 days 

S.M. 

2 months 

0.4 

30.4 

Hepatitis with jaundice 

2 weeks 

C.A.-G. 

13 days 

0.6 

9.0 

Fever, urticaria arthralgia, sub- 
cutaneous nodules 

acute — 1 month 
chronic — 7 months 

D.B.W. 

9 days 

0.6 

5.4 

Fever, nausea, vomiting 

Z days 

L.M. 

8 days 

0.6 

4.8 

Chills, fever, macular resh 

1 month 

M.C. 

9 days 

0.6 

5.4 

Fever 

3 days 

J.F. 

8 days 

0.6 

4.8 

Urticaria, macular rash 

1 week 

B.D. 

3 months 

0.6 

38.8 

Hepatitis with jaundice 

2 weeks 

D.L. 

11 days 

0.6 

6.6 

Artbralfia, nausea, vomitine 

1 week 

W.P. 

22 days 

0.6 

13.2 

Gencralired ly'mpbadenopathy, 
fever 

1 week 

D.'W, 

28 day's 

0.6 

16.8 

Arthralgia, fever, urticaria 

1 week 

H.L. 

36 days 

0.6 

21.6 

Intermittent pruritis 

10 days 


metabolic rate was determined once weekly in hospital patients and every' 
two weeks in outpatients. In patients recemng prolonged treatment the 
daily' dose was gradually' reduced as remi.ssion occurred; the ultimate daily' 
maintenance dose varied from 0.05 Gm. to 0.2 Gm. 

There may' have been some correlation between the initial basal meta- 
bohc rate and the time required for remission to appear. Thus, in 3 patients 
with initial basal metabolic rates above plus 56 per cent, remission oc- 
curred in an average of 59 day's; in 4 patients with initial basal metabolic 
rates between plus 44 and plus 45 per cent remission appeared in an aver- 
age of 53 day's; and in 3 patients with initial basal metabolic rates of plus 38 
per cent or below, the average time required for remission was 42.5 days. 

Data relating to to.xic or sensitivity' reactions are presented in Table 4. 
Untoward reactions forcing interruption of therapy occurred in 12 cases, 
or 52 per cent. These reactions, in descending order of frequency, included: 
(1) fever with malaise, sometimes accompanied by nausea and vomiting; 


SI 6 J. S. McConnell, J. AV. frost, R. AV. WILBUR and E. rose Volnmc 7 


(2) skin eruptions, either urticarial or inaculopapular, with severe pruritis; 

(3) arthralgia, with or without fever and malaise ; (4) jaundice with evidence 
of hepatic cell damage as demonstrated liver function studies; (5) 
pruritis without skin eruption; (6) generalized lymphadenopathJ^ Reac- 
tions appeared in from 8 to 90 daj^s after treatment was instituted, the 
average time being 25.5 days. Reactions appeared in 15 days or less in 7 
of the 12 patients. Jaundice appeared in 2 patients, 60 and 90 daj^s respec- 
tivel}^ after beginning treatment, with respective total doses of 30.8 Gm. 
and 38.8 gm. of aminotluazole. Both of these patients were more jaundiced 
than ill, although evidence of hepatic damage was obtained b}^ liver func- 
tion studies in each case. Ai-thralgia occurred in 3 cases. In 2, it was of 
brief duration and involved the hands, wrists, elbows and shoulders. The 
third patieiit was of unusual interest as the following protocol will show: 

CASE REPORT 

Mrs. C. A-G., a white married woman, aged 30, was admitted to tlie Surgical Division 
on October 30, 1946, with a diagnosis of toxic diffuse goiter. Her s 5 'mptoms, whicli were 
typically those of thyrotoxicosis, had begun in May 1943, following the neonatal death of 
her first child. The previous medical histoiy was irrelevant. On admission she presented 
a t 3 '’pical picture of toxic diffuse goiter with slight exophthalmos and moderate diffuse 
enlargement of the thju'oid. The basal metabolic rate was plus 69 per cent. Preoperative 
medication was begun with aminothiazole 0.2 Gm. three times daily. Evidence of remis- 
sion of the tlyrotoxicosis was only slight during the first two weeks. On the fifteenth da}’’ 
of treatment an urticarial eruption appeared over the extensor surfaces of the knees 
and elbows. This spread rapidlj’’ until it invoh'^ed most of the trunk, extremities and 
face, and was accompanied by’’ pruritus and recurrent bouts of angioneurotic edema. 
Aminothiazole was discontinued at the onset of the urticaria. Two day'^s later severe 
pain and swelling appeared in the knees, wrists, and elbows, accompanied by a rise 
in temperature to 103.6° F., extreme malaise and collapse. Subsequently the shoulders, 
hands, and jaws were involved and reddish tender indurated areas appeared over 
both arms and legs. These varied in diameter from about 1 to 4 cm. and subsided 
slowly’’ over a period of 2 to 3 weeks. The patient was veiy ill and movement of the 
involved joints caused excruciating pain. The total leucocy'^te count did not rise above 
10,000 per cubic mm. and the eosinophiles varied from 0 to 6 per cent. Cultures from 
throat, urine and blood stream revealed no pathogenic organisms. Irregular and grad- 
ually subsiding fever continued with slow improvement in joint and cutaneous inam- 
festations for about 23 day’’s, at which time the patient was fairly' comfortable except 
for some residual pain and stiffness in knees, shoulders, elbows and wrists. lodinization 
was begun 9 day's after the onset of the urticaria and 25 days later a subtotal thymoid- 
ectomy' was performed with an uneventful postoperative course. The patient has 
been followed for 6 months since operation. There has been no recurrence of the thy'io- 
toxicosis. Stiffness, slight swelling and intermittent pain have recurred with decreas- 
ing frequency' and severity' in the previously' affected joints. Minor urticarial out- 
breaks with slight swelling of the face and ey'elids have recurred occasionally'. The sedi- 
mentation rate of the red cells has remained ’W'ithin normal limits throughout. Roentgen 
ray's of the affected joints have shown nothing abnormal. The entire episode seems to be 
attributable to the aminothiazole and the persistence of sy'mptoms is noteworthy'. 
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The reactions invohang fever, malaise, gastrointestinal disturbances, 
and maculopapular skin eruptions subsided within 7 daj^s except in the 
case of one patient who showed persistent fever and grippe-like symptoms 
for two weeks. The total leucocjTe count declined by 1000 cells or more 
per cubic mm. in 8 patients during treatment. The lowest leucocjTe count 
was 3900 per cubic mm. Neutropenia did not occur in any case. 

Morgans (7) reported the following reactions in 13 patients treated with 


aminothiazole : 

Drug fever 6 

Rashes 5 

Adenopathj' 1 

Jaundice 2 

Xausea and vomiting 3 


Perrault (8) reported the following incidence of reactions in 129 cases: 
digestive disturbances, including jaundice (5 per cent) ; oliguria with lum- 
bar pain (incidence not stated ) : fever and malaise (7 per cent) , 

Perrault and Bovet (10) mention the occurrence of a pinkish discolora- 
tion of serum and urine by aminothiazole but we did not obsen'e this in 
any of our patients. 

Eckfeld, Seifter et al. (5) were able to recover only traces of aminothiazole 
from the blood and urine of 4 of our patients who had taken the drug for 
5, 6, 7 and 7 weeks respectively in doses of 0.8 Gm., 0.2 Gm., 0.6 Gm., and 
0.4 Gm. daily. They had a similar experience with dogs which had but 
recently received large doses of the drug, and concluded that attempts to 
adjust dosage by determining blood levels were futile. Thej* produced fatal 
poisoning in dogs, with severe hepatic damage, both by single doses of 250 
mg. per kg. and repeated doses of 60 to 80 mg. per kg. of body weight. 

It is possible that a distinction should be drawn between toxic and sensi- 
tivity reactions in those patients who exhibited intolerance to amino- 
thiazole. The transitorj' arthralgias, adenopathy, fever and cutaneous 
manifestations maj’’ well have been phenomena of sensiti^dty. The objective 
evidence of hepatic damage found in our 2 jaundiced patients, however, 
suggests a direct toxic effect on the liver. The prolonged joint sjTnptoms 
described in our patient, C. A-G., suggest that the drug may in this case 
have initiated a series of events which should be considered more than sim- 
ply phenomena of drug sensitiAuty. 

It is apparent that the results of treatment of thjTotoxicosis with amino- 
thiazole in the doses emploj'ed in our small series of cases do not compare 
favorably with those attainable either by subtotal thjToidectomj* or bj' 
such antithjToid compounds as thiouracil and its derivatives. The high 
incidence of untoward reactions alone would seem to render this substance 
impractical for clinical use. In \'iew of Astwood’s report (2) that the anti- 
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th 3 a-oid action of aminothiazole in the rat was only about I that of thioii- 
racil, it maj^ be asked whether we should have employed lai-ger doses. The 
occurrence of undesirable reactions in 52 per cent of our patients, including 
2 with hepatic damage, would appear to be sufficient answej’ to this objec- 
tion. 


SUMMARY AND CONCLUSIONS 

1. The results of the administration of aminothiazole^ to 23 patients 
with thja-otoxicosis have been reported. 

2. Toxic or sensitivity reactions sufficient to warrant vdthdrawal of 
treatment occurred in 12 patients (52 per cent). Two patients became 
jaundiced with evidence of hepatic damage. One patient showed an un- 
usually prolonged reaction characterized bj'^ arthralgia and urticaria recur- 
ring for 7 months. 

3. Three patients were successfully prepared for thryoidectoniy with 
aminothiazole alone. At operation the consistenc}’’ of their thyroid glands 
was firmer, and the glands less friable, than is usually" the case in patients 
prepared with thiouracil or its derivatives. 

4. Three patients have remained in remission for from 2 to S months fol- 
lowing withdrawal of the drug. 

5. Aminothiazole appears to possess no advantages over thiouracil 
compounds in the treatment of thyrotoxicosis, and its marked tendency to 
produce toxic or sensitivitj'- reactions would appear to preclude its clinical 
use. 
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IODINE-LACK THEORY AND ENDEMIC GOITER 

H. UCKO 

London, England 

T he article on lack of iodine and endemic goiter by Greenwald (8) 
and the heated commentaries that followed its publication prompt me 
to comment on the contents of this publication and its criticisms and to 
discuss briefly the problem in question. 

In 1932, I published a monograph of 60 pages, concerning goiter and the 
iodine-lack theory (26) which critically survej'^ed the world literature on 
this problem and contained a series of original investigations into the io- 
dinization of some goitrous and nongoitrous districts in Germany. Strange- 
ly enough, Greenwald did not refer to this publication which is based on 
most of the material he liimself used and in wliich I came to some of the 
same conclusions about the iodine-lack theory. 

Greenwald has, I believe, confounded the issues considerably. On the 
other hand, his critics have dealt with his article in a highly emotional 
manner. As the inconsistencies which I noted when revising the then avail- 
able evidence for and against the iodine-deficiency theory are not unlike 
some of Greenwald ’s observations, I feel entitled to take part iii the dis- 
cussion which has arisen out of his recent pubhcation. 

Greenwald has been unfortunate enough to connect the question as to 
whether lack of iodine is the cause of endemic goiter with the theory and 
the results of iodine prophylaxis of which he says that ‘'in some cases there 
has been no effect at all, or even an increase in the incidence” (of goiter). 
He also mentions that the “changes in the virulence in the disease” may 
have been mistaken for the results of the prophylactic use of iodine which 
“has not reduced the incidence of new goiters to zero.” Although the litera- 
ture on the etiology of endemic goiter reveals the complexity of the problem, 
the general opinion about the value of iodine prophylaxis appears to be 
uniform, and the published results which, by now, extend over more than 
two decenniums, leave no doubt that the administration of iodine repre- 
sents an important preventive method against endemic goiter. It seems 
therefore unjustified and unwise to use criticisms against the value of iodine 
prophylaxis as an argument against the iodine-lack theory, because neither 
good nor bad results obtained with the prophylactic administration of 
iodine are a proof for or against the theory that endemic goiter is caused by 
lack of iodine. Also, this simple logic has unfortunately not been fully real- 
ized b 3 '^ the champions of iodine prophjdaxis. Man 3 ’- of them have at the 
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same time become the most ardent protagonists of the iodine-lack theorj’-, 
while other workers in this field are still of the opinion that “simple iodine- 
lack is no doubt not the whole storj'” (Iodine and Goitre. Lancet, 1: 754, 
May 31, 1947). Kimball (16) does not agree. The summarj^ of his paper, 
read at the Third International Goiter Conference, begins as foUows : 

“We have definitelj' proven that: 

(1) . Simple or endemic goiter is a deficiency disease and this deficiency is iodine in our 
food and drink . . . 

(2) . The addition of an exceedingb" small amount of iodine to our food in endemic 
goiter regions prevents goiter ...” 

It should be clear to everimne that 2) can be true even if 1) is a fallacy, 
and the scientists on councils and committees who are occupied with the 
introduction of iodine prophylaxis of endemic goiter need not be alarmed, 
should the iodine-lack theorj' prove to be wrong. Many discoveries in medi- 
cine were based on wrong theories which have since proved useful or even 
revolutionizing. This has not prevented anyone in the past from re\'ising 
the bases of such discoveries and from uncovering any erroneous proposi- 
tions, and we hope that, in .spite of interference by agencies and the dailj' 
press, the same attitude will also prevail in the future, should a similar 
occasion arise. 

The second point which demands clarification is the iodine-lack theory’ 
itself. Here again, Greenwald’s conclusion that endemic goiter is not due 
to a lack of iodine does not seem precise enough, as it does not distinguish 
between the two aspects of the iodine-lack theory. Chatin (4) who first intro- 
duced it on a scientific basis has formulated it as follows: 

1. Le goitre et le cretinism sont inconnus dans les contrfes normalement iodur&s 
(Goiter and cretinism are unknown in districts with a normal iodinization). 

2. Ces maladies se montrent quand la proportion de I’iode diminue (These diseases 
appear when the proportion of iodine diminishes). 

According to Chatin’s conception the iodine-lack theorj’’, of endemic goiter 
means that goiter and cretinism are due to an insufficient iodinization of 
the district ( = primary exogenous lack of iodine), a fact he thought to have 
proved by iodine analj^ses of water, food, soil, air, derived from goitrous 
locahties. A commission, appointed by the French Academy to investigate 
Chatin’s claims, failed to confirm his results in 1852, and the theory fell 
into disrepute until jMcClendon et al. (21) in America (1923) and von Fel- 
lenberg (6) in Switzerland (192.3-26) revived it on the strength of new io- 
dine assays by means of a more modern microtechnique. 

On the other hand, students of thyroid physiology* and pathology who 
have investigated the relationship between iodine and thyroid function 
since Baumann’s discovery that iodine is a normal constituent of the thy- 
roid (1896), have been led to the conclusion that goiter formation and io- 
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dine metabolism are linked together. Since it has been shown that goiter 
represents a compensatory h 5 ^pertrophy, the hypothesis was put forward 
that "the immediate cause of goiter is failure of the thyroid gland to obtain 
an adequate supply of iodine” (Harington (9)) or, as Marine (18) for- 
mulated it earlier, that "the immediate cause of thyroid enlargement is a 
relative or an absolute deficiency of iodine.” Thus, the iodine-lack theory 
contains tvm distinct problems, and the questions that have to be answered 
are: 

1) Is the immediate cause of goiter an inadequate supply of iodine to the 
thyroid gland? 

2) If so, are goitrous districts inadequately iodinized and is this the cause 
of a deficient iodine supply to the thyroid gland? 

Both questions have been critically discussed by Greenwald and an- 
swered in the negative, but I feel that the distinction between them has 
not been made clear enough, especially as over half of his paper is devoted 
to question 2). His conclusion that endemic goiter is not due to lack of 
iodine may mean that lack of iodine does not lead to goiter formation, or 
that deficient iodinization of the locality does not, or that both do not. 
Much depends on the precise answer to these questions. 

Regarding the first, which represents the iodine-lack theory in its widest 
aspect, I think most workers will agree that lack of iodine may play a 
part in the pathogenesis of goiter, but that we still do not understand the 
whole problem of goiter formation and are unable to say with certainty 
how important iodine deficiency is and what other factors are involved. 
The occurrence of sporadic as well as endemic goiter and the difference in 
structure between the goiters in mountainous and non-mountainous regions 
suggest that there may be more than one causative factor. The more re- 
cent discovery of goitrogenic factors in plants and of the goitrogenic action 
of synthetic thiourea derivatives point to a possible role of goitrogenic 
substances as primary agents which may, however, owe their goitrogenic 
activity to an interference with the utilization of iodine by the thyroid 
gland. Animal experiments with iodine-poor diets and attempts to prevent 
this dietary goiter by the addition of small doses of iodine have not given 
conclusive results. Goiter can be experimentally produced by different 
other factors, such as exposure to cold, high protein or fat diet, starvation, 
and excess of calcium. Iodine-poor diets seem to produce goiter more eas- 
ily when there is an excess of calcium in the diet; iodine deficiency alone is 
often followed by atrophy of the gland (Hellwig (11) Thompson (25) 
etc.). All these observations throw doubts on the correctness of hypothesis 
1). The discovery of definite goitrogenic substances which act regardless of 
the amount of iodine intake, though perhaps. by interfering with the utiliza- 
tion of iodine by the thyroid, is especially important. There is little evi- 
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dence for Kimball’s conclusion that it has been “definitely proven that sim- 
ple or endemic goiter is a deficiencj”^ disease and this deficiencj" is iodine in 
our food and drink.” I venture to say that there is a certain amount of 
e^'idence indicating that this is not so. In anj”- case, ne need further e^d- 
dence before hj'pothe.sis 1) can be regarded as a fact. 

A great deal of work has been done to prove the correctness of h 3 T)othesis 
2) which represents an older and more specific form of the iodine-lack 
hj^Dothesis. Here Greenwald’s analj'sis of the facts seems to me worth 
considering and follows lines similar to mj^ own (1932). The reasons against 
the validity' of this form of the iodine-lack theorj’’ are partlj’’ methodical, 
partlj*^ based on the actual results gained from iodine estimations of soil, 
water and food that were meant to show the existence of an inverse correla- 
tion between goiter incidence and iodinization of the locality. The conclu- 
sions which I drew in the quoted monograph ((26) p. 426) seem to me as 
correct todaj' as at the time thej*^ were written. It would be sufficient to 
quote them again without further comment, but on account of the highlj* 
controversial nature of the problem it seems more appropriate to give a 
brief account of the reasons which led to their adoption. Details have to be 
looked up in the publication itself and can also be found in Greenwald’s 
paper. 

1) There can be no doubt that the methods used for iodine analj'ses of 
foodstuffs etc. were not onl}’- unrehable but that the error exceeded anj’’ 
permissable error of a biochemical microanaljdical method. I worked with 
von Fellenberg’s original method (6) about which criticism was raised by 
the author himself as late as seven j-’ears after the introduction of the 
method (quoted by Ucko (26) p. 37.5). On the other hand, von Fellenberg 
was unable to obtain satisfactory results with McClendon’s method (21) 
and also criticized various modifications of his own method which were 
introduced later on. In fact, it is no exaggeration to say that the greater 
part of the published results on iodine estimations in various materials 
maj’^ be methodicallj’^ wrong, and it appears even doubtful whether the 
error is constant enough to compare the re.sults obtained bj' the same 
author in his different anal 3 'ses. To give an example of the .situation I have 
tabulated the figures which different authors have obtained in anah'zing 
the iodine content of bread and potatoes in goitrous and nongoitrous di.s- 
tricts of various parts of the world. (See Table 1.) The figures var 3 ' be- 
tween S and 115 micrograms for bread and between S and 85 micrograms 
for potatoes in non-goitrous localities alone. If one compares the figures for 
goitrous and non-goitrous districts with each other, one can easih' see that 
the 3 ' overlap considerabl 3 ' and that a decisive difference is onh' e^ndent if 
the figures of the same author are compared. The same is true if the figures 
for other foodstuffs, soil, water, etc. are compared in this wa 3 '. 
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Table 1. Iodine Content of Bread and Potatoes in Different Di.stricts 

(inicrograms per kilognun) 


District 

Bread 

Non- 

Goitrous 

goitrous 

Potatoes 

Non- ., 

Goitrous 

goitrous 

Authors 

Argentine 

Buenos Aires 

— 

32 


Alazzocco (19) 

Salta 

— 


12-20 

Mazzocco (19) 

New Zealand 

12 

22 


Her CHS (12) (13) 

Switzerland 


31 

17; 35 

Fellenberg (6) 

La Chaiix-de-Fonds 

16 

18 


Fellenberg (6) 

Signau 

S 


11 

Fellenberg (6) 

(cf. p. 7) 

Germanj’’ 

Bavaria 

75-92 70-76 

28 

20 

Ble3’^er (2) 

Palatinate 

102-115 

34 


Bleyer (2) 

Holstein 

— 

32 


Ble3’’er (2) 

Danzig 

0 

85 


J Glim’.n (7) 

East Prussia 

50 

15 


\lsenbruch (15) 

Greifswald 

19 

7-9 


Ucko (26) 

Kiel 

8 

10-13 


Ucko (26) 

North Friesian Islands 

— 

15 


Ucko (26) 

Berlin 

28 

9-14 


Ucko (26) 

Kassel Town 

61 

6-17 


Ucko (26) • 

Kassel Count 3 r 

43 32-39 

13 

11-13 

Ucko (26) 

Merseburg Count}’’ 

65 22 

8 

14 

Ucko (26) 

Kottbus 

43 


15 

Ucko (26) 

Glatz Countj’’ 

27-32 


2-18 

Ucko (26) 

Hungary 

44 25 

15 

5 

Bodnar & 

Straub (3) 


2) On reading the evidence for an inverse relationship between goiter 
incidence and iodinization of the locality, serious doubts arise also about 
the estimation of goiter incidence. Such statistics have been collected some- 
times bj’- the observer himself, sometimes by local authorities, by com- 
missions, etc, and the criteria used vary considerably. As an example of 
the unreliability of such statistics it may be recalled that one of von Fel- 
lenberg’s classical findings in favor of the iodine-lack theory was the dif- 
ference in La Chaux-de-Fonds and Signau in Switzerland, the former be- 
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lieved to be goiter-free, the latter goitrous. However, Stiner (24) reported 
in 1927 that goiter occurs in over 50 per cent of school children and in 21 
per cent of 20-year-old males in La Chaux-de-Fonds, as compared vith 
28 per cent of the same age group in Signau. Both places seem therefore 
to have nearly the same goiter incidence and had to be put into the same 
group in Stiner’s goiter map of Switzerland. Such happenings throw serious 
doubts on the rehabiUty of the iodine estimations and show how careful 
one should be in drawing conclusions from available data. 

3) There seems to be no doubt that certain regions in which goiter oc- 
curs endemicallj", are rich in iodine (1, 14, 17, 20) and that endemic foci 
occur in districts near the sea where a high iodinization of the locaUty 
definitelj'’ exists. If endemic goiter were a “deficiency disease” caused bj’’ 
insufficient iodine supply and if this were the only possible cause of en- 
demic goiter, such occurrences would be completely impossible. 

4) Although a number of workers have found less iodine in foodstuffs, 
soil, water, etc. in goitrous than in non-goitrous regions, a comparison of 
figures does not show that the lower the iodinization of the district, the 
higher the incidence of goiter. This inverse relationship should, however, 
be unmistakable if goiter was due to deficient iodine intake because of in- 
sufficient iodinization of the district. I therefore agree with Greenwald, 
that a primary exogenous iodine deficiency has not yet been sufficiently 
proved. Attempts have been made to calculate the dailj' iodine intake b 3 ’’ 
estimating the amount of iodine present in a theoretical dailj’’ menu. A few 
figures from different countries will suffice to show that these figures are 
also not comdncing and cannot prove an exogenous iodine deficienc}’’ in 
goitrous regions. Thus, von Fellenberg estimated the daily iodine consump- 
tion in Switzerland to be 60 micrograms in non-goitrous, 20 micrograms in 
goitrous districts; Lunde’s (17) corresponding figures for Norwaj’^ are 35 
and 20 micrograms; 1 have found from 31 to 53 micrograms in non-goitrous 
and minor endemic districts of Germany, and Reith (23) found an average 
daity intake of 150 micrograms in Holland where endemic foci occur in spite 
of an iodine intake 2§ times that of Switzerland. The possibifity of a sec- 
ondary deficiencj’- remains, though conclusive data are likevdse lacking. 
Secondarj”^ deficienc}’^ could be produced bj' a variety of exogenous factors, 
such as one-sided nutrition, loss of iodine bj' inadequate preparation of 
food or certain en\'ironmental factors, or it maj' be caused bj' endogenous 
factors such as impaired absorption, increased demands, interference with 
the utiUzation of iodine (this maj’’ be produced bj’ specific exogenous goitro- 
genic substances). The cause of endemic goiter, however, must be one which 
acts generallj' on all the inhabitants and even on the animals in the dis- 
trict, as it has been shown that the average weight of the thjToid glands 



- 826 


H. UCKO 


Volume 7 


even of iion-goitroiis individuals is higher throughout life than in non- 
goitrous districts. 

5) It is impossible to say that Chatin’s hj’^pothesis that an exogenous 
lack of iodine is the cause of endemic goiter has been proved. This does not 
mean that lack of iodine cannot be the cause of goiter, although there 
seems to be reason to assume that it is not the only cause. It is here that 
the controversies start, and Greenwald’s analysis would perhaps have been 
received with more positive criticism if he had analyzed the different as- 
pects of the iodine-lack theory instead of refuting it indiscriminately. The 
whole problem can only be solved by a further analysis of the iodinization 
in definitely goitrous and non-goitroiis districts with a technique that ful- 
fils the demands of a reliable microanalytical method. In the same waj'', 
further investigations into the iodine excretion of goitrous and non- 
goitrous individuals are necessary, whereby the question has to be exam- 
ined again whether the normal organism is in the state of iodine equilib- 
rium. Greenwald’s publication contains a full critical survey of the re- 
sults obtained so far from estimation of the iodine excretion. Previously 
published figures by Clark & Adams (5) for Massachusetts, Lunde (17) for 
Norway, and von Fellenberg (6) for Switzerland, present problems similar 
to those quoted by Greenwald. 

It is hoped that this bi’ief analysis of the available evidence for and 
against the iodine-lack hypothesis of endemic goiter will help to clarify the 
matter, to pave the way for further research, and also to show that the 
iodine prophylaxis of endemic goiter is not affected in any way b}^ etio- 
logical theories. 
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LETTERS TO THE EDITOR 


To The Editor : 

THE INTHANASAL USE OF POSTERIOR PITUITARY 
POWDER IN THE TREATMENT OF DIABETES 
INSIPIDUS: A REMINDER 

T he present limited supply of aqueous solutions of posterior pituitary 
has become a matter of concern for those patients with diabetes 
insipidus whose therapj'' has been based on the injection of this preparation. 
This circumstance has prompted us to call the attention of those who might 
be unfamihar with it to an alternative procedure, namely, the intranasal 
insufflation of posterior pituitary powder U.S.P., of which the antidiuretic 
efficacy has been well established and Avhich has the additional advantages 
of greater convenience and economy. 

The initial observations as to the effectiveness of this procedure were 
made by Andre and Lucie Choay in 1924,^ shortly after Blumgart’s demon- 
stration of the therapeutic value of the intranasal application of aqueous 
solutions of posterior pituitary.^ Their experience has been confirmed by 
many others, and revierved and supplemented with additional favorable 
results by Smith. ^ In spite of such general agreement as to its merits, the 
intranasal use of posterior pituitary powder has not been as extensiA'^e as 
its effectiveness, convenience and economy Avould AAnrrant. 

A brief summary is given in Table 1 of our oAvn findings as to the 
relative efficiency of the poAAffler given intranasally, the aqueous extracts 
subcutaneously, and pitressin tannate in oil intramuscularl}'-, in 7 patients 
with diabetes insipidus. With the exception of patient N.B. AAdiose course of 
therapy Avas too brief to permit a satisfactory evaluation, all have been 
AA’^ell regulated by the intranasal insufflation of the poAvder. This is adminis- 
tered by a De Vilbiss spray, number 44, Avhich is small enough to be carried 
in the pocket or purse and delivers approximately 5 mg. of poAA^der AAdth 

* Choay, A. and Choaj’’, L. Traitenieiit du diabete insipide par des inhalations d’cxtrait 
de lobe post6rieur d’hypophj^se. Rev. neural. 40: 267-269 (Feb. 7, 1924). 

= Blumgart, H. L. The antidiuretic effect of pituitary extract applied intranasally in 
a case of diabetes insipidus. Arch. Int. Med. 29: 508-514 (April 1922). 

^ S;nith, F. M. Diabetes insipidus. Treatment by intranasal insufflation of posterior 
lobe pituitarj’' powder. J .A .M.A . 102: 660—664 (March 3, 1934). 
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each jet. This method enables the patient to administer the required 
amount of antidiuretic therapy at appropriate intervals vuthout the incon- 


Table 1 


Patient, 

Pitressin Subcutaneously 

[ 

Pitressin Tannate j 

in Oil 1 

1 

Posterior Pituitary 
Powder by 

Nasal Insufflation 

Age, 

Sex 

Dosage 

Therapeutic 

Response 

Dosage 

Thera- ! 
peutic 1 
Re- j 
sponse ; 

Dosage 

Thera- 

peutic 

Re- 

sponse 

T.K. 

48 

M 

10 U b.i.d. 

20 U b.i.d. 

Good, for 12 years 
then poor 

Poor 


; 

1 jet* each 

nostril 

t.i.d. 

Good 

R.M. 1 

63 1 

M 1 

; 5 U q. 36 
! hours 

i 

1 

Fair ' 

1 

1 

1 jet each 
nostril 

4 i.d. 

Good 

M.F. 

12 

F 

10 U b.i.d. 

Fair 


I 

i 

j 

1 jet each 

nostril 

t.i.d. 

Good 

S.S. 

16 

F 



5 U 

Poor 

' 

1 jet each 

nostril 

t.i.d. 

Good 

N.B. 

7 

2^1 



5 U q.d. 

4 U b.i.d. 

Poor I 

Good ! 

1 

! 

1 jet each 
nostril 
q. 3 hours 

Poort 

M.T. 

40 

F 

i lOUOi.d. 

i 

1 

Poor 


j 2 jets each 

1 nostril 

1 4i.d. 

Good 

J.W. 

15 

-M 




1 1 jet each 

1 nostril 

1 t.i.d. 

Good 


* Each jet equivalent to approximately 5 mg, posterior pituitary' powder, 
t Therapy for only one week at this dosage level; then stopped. 


venience entailed in the use of a hj-podermic syringe. There have been no 
complaints of significant nasal irritation, despite the uninterrupted use of 
the powder, in some instances, for as long as 2 years. 
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The cost of therapy with posterior pituitary powder is from I to i that 
of parenteral preparations at current retail prices. 

Anne C. Carter 
Epiiraiji Shorr 
September 2, 1947 

Dejmrtvicvt of Medicine 
Cornell University Medical College and 
The Neto York Hospital 
Neio York City 

To The Editor : 

FATAL JAUNDICE RESULTING FROAI THIOURACIL 

Fatal cases of agranuloc3’'tosis as well as non-fatal cases of jaundice re- 
sulting from the use of thiouracil have already been reported. The follow- 
ing is perhaps the first reported case of fatal jaundice resulting from the use 
of that drug. 

REPORT OF CASE 

G. A^, a Spanish businessman, aged 48, had been ill for eight months, complaining of 
nervousness, palpitation, tremor and marked loss of weight. Examination revealed a dif- 
fusely enlarged, non-nodular th 3 Toid and moderate exophthalmos. He also suffered 
from duodenal ulcer. The patient stated that for some time he had been taking Lugol’s 
solution but without beneficial results. His weight had dropped to 59 kg. The pulse rate 
was 100, blood pressure 140/75, and the basal metabolic rate -t-37 per cent. Thiouracil 
was prescribed and the patient was put on a dosage of 0.6 Gm. dail.y. After ten days of 
thiouracil therapy’' the pulse was 78 and the basal metabolic rate -1-17.2 per cent. Dosage 
was repeated for ten more da 3 ^s at the end of which time the pulse was 74 and basal 
metabolic rate -plO per cent. Inasmuch as the patient’s condition had improved a great 
deal and his weight had increased to 63.2 kg., thiouracil dosage was cut doum to 0.4 Gm. 
dail 3 ^ White blood cell counts during treatment were normal. Two weeks later symptoms 
of intense jaundice appeared. Thiouracil was inimediateLr discontinued and treatment 
with glucose and B complex started at once, with diet and rest. There was not, however, 
the slightest improvement and the patient died eight da 3 's later. No autops 3 '’ was allowed 
but the clinical signs pointed toward acute 3 mllow atroph 3 ' of the liver. 

COMMENT 

The dosage given in this case is no higher than that usually prescribed at 
present. This confirms the opinion that toxic reactions are not dependent 
upon the amount of the drug administered. Notwithstanding its recent 
use, thiouracil has been responsible for some fatalities. The utmost care is 
required in its administration and it is the author’s opinion that it should 
be emplo3'^ed onU'- in special cases. 

Luciano Decourt 
August 21, 1947 

From the Butantan Institute, 

Sao Paido, Brazil 



ANNOUNCEMENT OF THE 1948 
MEETING OF THE ASSOCIA- 
TION FOR THE STUDY OF 
INTERNAL SECRETIONS 


The Thirtieth Annual Meeting of the Association for the Studj’^ of In- 
ternal Secretions will be held in the Palmer House, Chicago, Illinois, June 
18 and 19, 1948. 

The scientific sessions will be held in the Red Lacquer Room and regis- 
tration ■vN'ill be on the fourth floor just outside the Red Lacquer Room. The 
Annual Dinner will be held in the same room on Friday, June 18th at 7 
p. M. and will be preceded bj-^ a cocktail party, the location of which will 
be announced later. 

All members of the Association who plan to attend the Thirtieth ^Meeting 
are urged to make their reservations at once with the Palmer House, stat- 
ing the time of arrival and how long thej’’ plan to remain in Chicago . 

Nominations for awards and fellowships of the Association must be in 
the Secretar^^-Treasurer’s ofltice by March 15, 1948. 

Those wishing to present papers should send title and four copies of a 
comprehensive abstract of not more than 200 words and suitable for pub- 
lication in the program to Dr. C. N. H. Long, 333 Cedar Street, New 
Haven, Conn., not later than March 15, 1948. 



Annoniiicement of Awards and 
Fellowship of the Association 


Nominations for Awards 

Three awards for meritorious work in endocrinology will be given at the 
next annual meeting of the Association. A special committee of five members 
of the Association chooses the recipients of these Awards, subject to ratifi- 
cation by the Council, and each member of the Association has the pri^^lege 
of making one nomination for each award. 

Nominations for the Awards should be made on special application forms 
which may be obtained from the Secretary, Dr. Henry H. Tui’ner, 1200 
North Walker Street, Oldahoma City 3, Oklahoma. All nominations, accom- 
panied by a statement of the importance of the nominee’s contributions to 
endocrinology and a bibliography of his most important papers with reprints 
if possible, should be sent to Dr. Turner’s ofl^ce not later than March 15, 1948. 

THE E. R. SQUIBB AND SONS AWARD 

The E. R. Squibb and Sons Award of $1,000.00 was established in 1939. 
It was given in 1940 to Dr. George W. Corner; in 1941 to Dr. Philip E. Smith; 
in 1942 to Dr. Fred C. Koch; in 1944 to Dr. Edward A. Doisy ; in 1945 to Dr. 
E. C. Kendall; in 1946 to Dr. Carl G. Hartman; in 1947 to Drs. Carl F. and 
Gerty T. Cori. No award was made in 1943. No age or special limitation is 
stipulated by the donor of the award. 

THE CIBA AWARD 

The Ciba Award, established in 1942, is given in recognition of the meri- 
torious accomplishment of an investigator, not over 35 years of age, in the 
field of clinical or pre-clinical endocrinology. In 1944 the Award was given 
to Dr. E. B. Astwood; in 1945 to Dr. Jane Anne Russell; in 1946 to Dr, 
Martin M. Hoffman and in 1947 to Dr. Choh Hao Li. The Award is for 
$1,200.00. If within. two years of the date of the Award, the recipient chooses 
to use it to aid in worldng in a laboratory other than the one in which he 
normally is located, the Award will be increased to $1,800.00. 

THE AYERST, McKENNA & HARRISON FELLOWSHIP 

The first award of the Ayerst, McKenna & Harrison Fellowship was given 
to Dr. Samuel Dvoskin in 1947. The fellowship was founded in order to 
encourage investigation in the field of endocrinology rather than as an award 
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for work done. The amount of the fellowship is $2,500.00 anIluall 3 ^The nomi- 
nee must possess the degree of Doctor of Philosophy' or Doctor of iNIedicine 
or their equivalent. It is suggested that no restriction be placed on age, but 
that preference be given to applicants who have recenth' completed the re- 
quirements for their Ph. D. or M. D. degree. The nominee mu.st. present evi- 
dence of scientific ability as atte.sted bj' studies completed or in progress 
and/or the recommendation of responsible individuals; .submit a program 
of proposed study'; indicate one or more institutions where the proposed 
program will be carried out; submit statement of approval from the in- 
v'estigators with whom he proposes to conduct his research; serve full 
time if awarded a fellowship. A small amount of time (10 to 15 per cent) 
mat be allotted for course work or for participation in teaching, the latter 
purely' on a v'oluntary' basis. 


AMERICAN ASSOCIATION FOR THE STUDY OF GOITER 
. VAN METER PRIZE AWARD 

The American Association for the Study of Goiter again offers the Van 
Meter Prize Award of Three Hundred Dollars and two honorable mentions 
for the best essay's submitted concerning original work on problems related 
to the thy'Toid gland. The Award will be made at the annual meeting of 
the Association which vsnll be held in Toronto, Canada, IMav' 6th, 7th, 8th, 
1948 prov'iding essay's of sufficient merit are presented in competition. 

The competing essays may' cov'er either clinical or research inv'estiga- 
tions; should not exceed three thousand words in length; must be pre- 
sented in English; and a ty'pe'written double .spaced copy' sent to the cor- 
responding secretary'. Dr. T. C. Davison, 207 Doctors Building, Atlanta 
3, Georgia not later than February 1st, 1948. The committee, who v\ill 
review the manuscripts, is composed of men well qualified to judge the 
merits of the competing essay's. 

A place nill be reserved on the program of the annual meeting for pres- 
entation of the Prize Award Essay' by the author if it is possible for him to 
attend. The essay vrill be published in the annual Proceedings of the Asso- 
ciation. This will not prev'ent its further publication, however, in anv Jour- 
nal selected by' the author. 

T. C. Davisox, 
Corresponding Secretary 



Postgraduate Course in 
• Endocrinology 


The Postgraduate Committee of THE ASSOCIATION FOR THE 
STUDY OF INTERNAL SECRETIONS, under authority of its Council, 
announces a course of lectures and demonstrations in CLINICAL ENDO- 
CRINOLOGY to be held in LOS ANGELES at the BILTMORE HOTEL, 
FEBRUARY 23 to 28, 1948, inclusive. 

The faculty will consist of the most prominent investigators and clinical 
endocrinologists in the various branches of the medical sciences in the 
United States and Canada. 

It is the intent of the Committee that this course be a practical one of 
interest and value to both the GENERAL PRACTITIONER AND THE 
SPECIALIST. 

A fee of $100 will be charged for the entire course and the attendance 
will be limited to 100. Registration will be in the order of checks received 
and will close on February 1, 1948. Should there be an insufficient number 
of applicants to warrant the course, the registration fee will be immediately 
I’efunded in full. 

Please make your application on your letterhead and forward, together 
with your check payable to THE ASSOCIATION FOR THE STUDY OF 
INTERNAL SECRETIONS, to DR. E. KOST SHELTON, CHAIR- 
MAN of the POSTGRADUATE COMMITTEE, 921 ^YESTWOOD 
BOULEVARD, LOS ANGELES 24, CALIFORNIA. 


Since satisfactory hotel accommodations are still difficult to procure on 
short notice in Los Angeles, especially during the winter season, it is sug- 
gested that all applicants MAKE THEIR RESERVATIONS EARLY. 

SOME LARGE HOTELS IN THE METROPOLITAN AREA OF 

LOS ANGELES: 

Alexandria Chapman Park Lankershim 

Ambassador Gajdord Mayflower 

Biltmore Hayward ToAvn House 
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* Original article. 

t Abstract of paper presented at the Twentj'-ninth Annual Meeting of The Association 
for the Study of Internal Secretions. 

Other items are abstracts of articles which appeared in current medical journals. 
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A BXORM.ILITIES: sec Congenital Anom- 
alies; and under various endocrine 
glands 

ABORTION; see Pregnancy ' 
.ABSORPTION: see also Pellet implantation; 
and under various preparations 

effect of methods of administration 

on, 4521 

of diethylstilbestrol dipalmitate, com- 
parison of aqueous and oil prepara- 
tions, 448t 

of insulin in rabbits, administered by 

different routes, 233 
-ABSTR.ACTS: see Association 
.ACROMEG.ALY: see Pituitar\’, di.sorders 
ADDISON’S DISEASE: see' also Adrenals 
disorders, preparations, steroids, etc. 

absence of adrenals in, 134* 

cholelithiasis a.ssociatcd with, 134* 

familial, 134* 

followed nine years; autopsy; diffuse 

fibrosis of anterior pituitary, etc., 134* 

in children, 383 

in the Negro, 69 

Bi.ooD IX, hypoglycemia, severe, 134* 

leukocytes, circulating; effect of 

adrenocorticotropic hormone on, 
45St 

red blood cells, argina.se acti\ity of ; 

effect of 11-dehydrocorticosterone 
acetate on, 325* 

SKIN IX, leukoderma or vitiligo, 134* 

in Negro, 69 

pigmentation, intense, 134* 

THER.^PY, adrenal cortex extract; vitamin 
C; salt; pellet implantation: intra- 
muscular and sublingual administra- 
tion of desoxycorticosterone acetate; 
in patient followed 9 years, 134* 

adrenocorticotropic hormone; ef- 
fect on circulating Icukocvtes in, 
45St 

11-dehydrocorticosterone acetate; 

effect on arginase activitj- of red 
blood cells, 325* 

de.soxycorticosterone acetate in 

treatment of adrenal cortical in- 
sufficiency; l)V implantation of pel- 
lets, 70, 134*, 331*, 4C2t 
by injection, 331*, 533 


hrixe IX, adrenocortical hormones; chem- 
ical assay of, 454 1 

glycogenic corticoids, 79* 

gonadotropins, 1* 

17-ketosteroids, 79*, 331* 

1 l-ox\'corticosteroids, 331* 

ADRENALS 

.\BXORM.Yi.!TiEs; See also Congenital Anom- 
alies 

aberranl adrenal tissue; in bilateral 

arrhenoblastoma without masculin- 
ization, 456t 

— in location of rudimentary ovarj', 
385* 

— in ovarian tumors, 115*, 605 

— in testes, 604 

— in testicular tumor, 438* 

absence, congenital, of one adrenal; 

tumor in other, 71 

absence of, in ease of .Addison’s dis- 
ease, 134* 

DISORDERS 

adrenal cortical insufficiency, 462 f 

in early life, 533 

nith diabetes mellitus and hypo- 
pituitarism (post-thyroidec- 
tomj’), 376 

with macrogenitosomia, 604 

familial: see Familial 

hyperadrenocorlicism, with Cush- 
ing’s sj'ndromc, 331*, 787* 

— with -virilism, 331* 

of cortex: see also .Addison’s disease; 

.Adrenals, tumors; Cu-shing's .svm- 
drome; Puberty, precocious; Viril- 
ism 

of medulla: see Pheochromocy- 

toma; Tumors 

therapy: see .Adrenals, preparations 

urine: see Adrenals, steroids 

EXCISIOX 

desoxycorticosterone acetate pel- 
lets and diet in treatment of adre- 
nalectomizcd rats, 70 

unilateral, in mental di.sorder a-=-=o- 

ciated with virilism and with 
pseudohermaphrodism, 533 
noRMOXE.s; see also .Adrenals, steroids 
adrenocortical hormone.= in endo- 
crine and non-endocrine dhea-ses, 
chemical as~ay of, in urine, 454 f 
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ADRENALS (cont,.) 

HonsioNKs (cont.) 

now hormone of adrenal cortex, the 

“fat faetor,” 401 f 
PHYSIOliOGY 

a(lrcnal-gonad-pi(.uitary relation- 
ship in hamsters and rats, 403t 

■ adrcnocorh'colropic. hormone of the 

piluilary: see olso Pit uitarj' 

— changes in circulating leukocytes 
induced hy, in normal subjects 
and in Addison’s disease, 45St 

— chemical and cj'tochcmieal stud- 
ies of adrenal cortex of rat, fol- 
lowing administration of, 457t 

— determination of uric acid-crea- 
tinine ratio in urine, following ad- 
ministration of, 459 1 

— in female human urine: effect on 
ascorbic acid level in adrenal, 71 

— in thyroidectomized rats, 303 

— metabolism of elcctrob’tes, ni- 
trogenous principles, steroids, etc. 
following administration to hu- 
man subjects, 45St, 459t 

correlation of adrenal histology 

with 17-ketostcroid excretion in 
various conditions associated witli 
mental retardation 503* 

correlations of biochemical and 

histological changes in various types 
of disease, 463 1 
function: see also Steroids 

— androgenic, indicated by axillary 
hair, 52* 

— measured b)'': 17-ketosteroid ex- 
cretion in urine, 79*, 264*, 503* 
lipoid deposition in adrenal cor- 
tex, 463t 

11-oxjmorticosteroids, 331* 

— simple test for, by use of uric 
acid-creatinine ratio in urine fol- 
lowing administration of ACTH, 
459t 

— types of, differentiation bj'’ use 
of urinaiy glycogenic corticoster- 
oids and 17-kotostei’oids, 79* 

relation of adrenals to formation of 

a renal vaso-cxcitor principle in cir- 
culatoiy hemostasis, 460 f 

role of adrenal cortex in protein 

catabolism following trauma, 461 f 

size of adrenals in hamsters and 

rats, relationship of sex steroids to, 
463 1 

thjwoid interrelations, 52* 

PREPARATIONS 

adrenalin: effect on serum thyro- 
tropin in Graves’ disease, 532 


ADRENALS (cont.) 

PREPARATIONS (coilt.) 

adrenal cortex, crude; oral use of in 

stimulation of growth of face, par- 
ticularL’^ the condyle of the mandi- 
ble, 457t 

adrenal cortex extract in treatment 

of Addison’s disease, 134* 

adrenal extracts and steroids; as- 
say for protective action against 
toxins, 69 

adrenal preparations, protective 

power of, against bacterial toxins, 

4G0t 

adrcno-cortical preparations in 

treatment of adrenal cortical in- 
sufficiency associated with macro- 
genitosomia, 604 

1 1-dchydrocorticostcronc acetate, 

effect on arginase activity of red 
blood cells, in Addison’s disease and 
in Simmonds' disease, 325* 

desoxycorticoslcronc acetate 

— effect on excretion of 11-oxj’^- 
corticosteroids in adrenal viril- 
ism, 331* 

— in treatment of adrenal cortical 
insufficienc}', 134*, 533 

bj’^ pellet implantation, 70, 134*, 
462 1 

bj' sublingual administration; 
swelling of salivary glands 
and salivation due to, 134* 
epinephrine, in diagnosis and post- 
operative treatment of phoochro- 
mocytoma, 475* 

STEROIDS 

excretion in urine 

adrenocortical hormones in en- 
docrine and non-cndocrine dis- 
eases, chemical assay of, 454 f 

‘‘corticosterone’’ excretion in 

obesity, 462 f 

cortin, effect of infection and 

trauma on, 70, 70 

cortin-like substances, effect of 

ACTH on, 45St 

gLmogcnic corticoids, effect of 

testosterone on, 460 1, 729* 
in Addison’s disease, 79* 

17 -ketostcroids 

effect of ACTH on, 458 f, 459 f 
effect of testosterone on, 729* 
in Addison’s disease, 79*, 331* 
in hyperadrenocorticism with Cush- 
ing’s syndrome, 331* 
in pheochromocj'toma witli dia- 
betes, 716* 

ll-o.Y)morticosteroids, in Addi- 
son’s disease, 331* 
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ADRENALS (cont.) 

STEROIDS (cont.) 

in hypcradrcnocorticism with Cush- 
ing’s s 3 'ndrome; effect of re- 
moval of tumor of adrenal cor- 
tex on, 331* 

in hj'peradrenocorticism with viril- 
ism, 331* 

steroids 

effect of unilateral adrenalectomj’ in 
mental disorder nith virilism, 
ism, etc., 533 

relation of, to adrenal cortical 
hj'perplasia and tumors, 543* 
tumors; see also Adrenals, abnormalities 

absence, congenital, of one adrenal; 

tumor in other, 71 

adrenal-like tumor of ovarj', 605 

carcinoma of adrenal cortex in un- 
usual case of virilism following re- 
mission of Cushing’s s 3 'ndrome, 
787* 

differential diagnosis of tumor from 

h 3 'perplasia, 543* 

effect of removal of adrenal cortex 

tumor upon excretion of ll-oxy-- 
corticosteroids and 17-ketosteroids 
in Cushing’s S 3 ’ndrorac, 331* 

increased excretion of deh 3 'droiso- 

androsterone in, 543* 

phcochromoc 3 'toma; see Pheo- 

chromoc 3 'toraa 

relation of urinar 3 ' steroids to, 543* 

AGENESIS, ovarian: see Ovar>', s 3 'ndrome 
.■\GR.4NULOCYTOSIS: see Bloods, cells; 
Thiouracil 

ALLERGY, freedom from local allergic re- 
actions following administration of di- 
eth 3 ’lstilbestrol dipalmitate in aqueous 
medium, 448t 

ALLOXAN : see Diabetes mellitus, experi- 
mental 

.\MENORRHE.\: see hicnstruation 
AMERICAN ASSOCI.\TION FOR THE 
STUDI OF GOITER: see Association 
News 

AMERICAN MEDICAL ASSOCIATION: 
see -Association News 

.AMINOTHI.AZOLE, in treatment of th 3 'ro- 
toxicosis, 812* 

.AAIA L.ASE in blood; effect of ligation of 
pancreatic ducts on, in cats, 231 
.ANDROBL.ASTO A1 .A : see Testis 
•ANDROGENS: see also Gonad; Steroids; 
Testis; Urine 

androgenic function of adrenal indi- 
cated 1)3- amount of axillar 3 - hair, 52* 
doficienc 3 ' in male; evaluation of 
urethral smear test for, 186* 


ANDROGENS (cont.) 

EFFECTS 

of melhyl lesioslerone 

and testosterone propionate on 

excretion of creatine and creati- 
nine, 381 

and testosterone propionate on 

excretion of gl 3 'cogenic corticoids 
and 17-ketosteroids in normal 
subjects, diabetes mellitus, Cush- 
ing’s S3'ndrome, and lupus ery- 
thematosis disseminatus, 729* 

on arginase acti\Tt 3 ' of red blood 

cells, 325* 

on urethral smear in male h 3 'po- 

gonadism, 186* 

of testicular extract, aqueous, on 

growth and development of mam- 
mar 3 ' tumors in dogs, 464 f 
of testosterone, on blood regenera- 
tion in th 3 'roidectomized rats, 306 

on e.xcretion of gB'cogenic corti- 

coid.s, 460 1 

on excretion of ll-oxx'corticos- 

teroids in Cushing’s s 3 'ndrome 
and in adrenal cortical virilism, 
331* 

on plasma protein pattern in 

Cushing’s s 3 'ndrome, 559* 

on spermatogenesis in the rat, 

227 

of testosterone propionate: see also an- 
drogens, effects of meth 3 -l tes- 
tosterone, and therap 3 ' 

cause of virilism in women 

treated for carcinoma of breast, 
423* 

on prostate and seminal ve.sicle.s, 

(topical application), 192* 

on serum calcium, 74 

IN URINE 

androgen-estrogen relationships in 

human organism, measured b 3 ' Zim- 
mermann and Kober reactions ap- 
plied concomitantl 3 ' to urine, 453t 

androsteronc, deh 3 'droisoandros- 

terone and testosterone; quantita- 
tive recover 3 - from urine, 795* 

deh 3 'droiEoandrosterone: increased 

excretion of, in case of adrenal corti- 
cal tumor, 543* 

effect of removal of virilizing 

ovarian tumor, on e.xcretion of, 1 15* 

in diagnosis of adrenal cortical 

tumors and h 3 'perplasia; including 
Cushing’s S 3 -ndrome, precociou.= pu- 
bert 3 ' and hermaphrodism, 543* 

in feminizing lesticular tumor, 

43S* 
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ANDROGENS (cont.) 

IN URINE (cont.) 

in human male; exci'ctioii of 17- 

kctosluroids, 452 f 

in various condilions associated 

witli mental relanlat.ion; including 
mongolism, cretinism and myo- 
tonia dystrophica, 503* 

THERAPY 

methyl icsloulcrone, sublingual ap- 
plication, in treatment, of male hy- 
pogonadism, 293* 

thera])}’^ in premature infants, 

465 1, 708* 

tcetoslerone, in treatment of hypogonado- 

tropic eunuchoidism, 130* 

in treatment, of male climacteric, 

74 

in treatment of polyostotic fi- 
brous dysplasia: improvement of 
vision, 455t 

lack of effect, in angina pectoris, 

74 

pellet implantation; in treat- 
ment of male hypogonadism, 
293* 

pellet implantation: in treat- 
ment of “j)an-hj'j)opituitary” eu- 
nuchoidism, resulting in sperma- 
togenesis, 781* 

testosterone propionate, in treatment of 

acromegaly, 636* 

in treatment of carcinoma of the 

female human breast, 74, 423* 

therapy, in premature infants, 

465 1, 708* 

topical application, effect of, on 

developmental separation of pre- 
puce from glans penis, 192* 
ANEMIA: sec Blood 
ANGINA PECTORIS: see Heart 
ANNOUNCEMENTS sec Association 
ANNUAL MEETINGS: sec Association, 
announcements 

ANOMALIES: sec Congenital anomalies; 
and abnormalities under various en- 
docrine glands 

ANOREXIA NERVOSA, glycogenic corti- 
coid excretion in, 79* 

17-ketostoroid excretion in, 79* 

urinaiy gonadotropins in, 1* 

ANTIIIORMONES, against pituitary equine 
gonadotropin, 466 f 

antigonadotropic, cause of failure to re- 
spond to chorionic gonadotropin, in 
eunuchoidism, 130* 

determination of, 130* 

antigonadotropic scrum, basophilic 
changes in pituitary following admin- 
istration to rats, 447t 


A NTIII ORM ON ES (cont . ) 

gonadal stimulation following admin- 
istration to rats, 447 1 

ANTIAfONY-TRICIILORIDE REAC- 
TION in determining chromogenicity 
of steroids, 454 f 

A NT ITI I R O M BOPL A ST I N, 4 73 
ARGINASE, activity of, in red blood cells; 
effect of methyl testosterone and of 11- 
DIICA, 325* 

ARRllENOBLASTOMA; sec Ovary, tumors 
ARTERIES: .see Vasetdar .S 3 \stem: Hyper- 
tension 

ARTHRITIS, ankylosing si)ondylarthritis 
(Mario-Strumi)ell type) and rheumatoid 
arthritis; 17-ketosleroid excretion in, in 
relation to sex distribution, 201* 

arthralgia and urticaria during ami- 

nothiazolc therapy in thyrotoxicosis, 
SI 2* 

ARTIFICIAL INSEMINATION, studies, 
showing optimal time of conception, 606 
ASCHHEIM-ZONDEK TEST: .sec Gonado- 
tropins; Pregnancy, diagnosis; Tests 
ASCORBIC ACID: sec Vitamins 
ASSOCIATION FOR THE STUDY OF 
INTERNAL SECRETIONS 
ARSTRACTS of curi'cnt endocrine literature, 
69, 225, 303, 376, 471, 531, 604, 727, 
779 

of ])apers on program, 29th Annual 

Meeting of the Association, Juno 
6-7, 1947, 446-470 1 

reviews, book, 661 

announcements of the association 

annual meetings 

twenty-ninth, 68, 165, 222, 446 

thirtieth, 530, 602, 662, 724, 774, 

831 

a wards 

Ayerst, McKenna and Harrison 

fellowship, 663, 725, 775, 832 

Ciba, 663, 725, 775, 832 

E. R. Squibb and Sons, 663, 725, 

775, 832 

recipients of, 223 

postgraduate course in endocrinology, 

777, 834 

I.ETTERS TO THE EDITOR, 58*, 60*, 62*, 
219*, 659*, 828*, 830* 

NEWS 

American Association for the Stud3' 

of Goiter, Van Meter Prize Award, 
603, 664, 726, 778, 833 

American Medical Association, 

Council on Pharniacj’' and Chemis- 
tiy, grants for research, 170 

Cancer Research Congress, Fourth 

International, 66 

Laurentian Hormone Conference, 

program, 374 
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ASSOCIATION FOR THE STUDY OF 
INTERNAL SECRETIONS (cont.) 
NEWS (cont.) 

Obituary, E. L. Laqueur, 603 

Schering award competition, 66 

Schering endocrine research funds, 

65 

notices: see Announcements and news 
POSTGRADUATE COURSE in Endocrinologv, 

777, 834 

PROGRAMS 

of licenly-ninih annual meeting, 

166-169 

abstracts of papers read, 4-16- 

470 1 

AUTOTRANSPLANTATION of thyroid, 
role of nervous sj’stem in, 75 
AWARDS: see Association, awards and news 
AYERST, AIcKENNA AND HARRISON 
FELLOWSHIP: see Association, awards 
AZOOSPERMIA: see Sterility; Testis, sper- 
matozoa 


TDASAL METABOLISM, in childhood, 
^ 382 

method for assuring accuracy, 304 

BLOOD 

amylase and lipidase content, effect 

of ligation of pancreatic ducts on, in 
cats, 231 

anemia induced by hypophysectomy 

in rats; effects of iron, copper and 
thyroxine, 376 

antigonadoiropic hormone, determina- 
tion of, in eunuchoidism, 130* 

arginase, actix-ity of, in red cells: 

effect of methyl testosterone and 11 - 
DHCA on, 325* 

CATXIUM determination of, by direct pho- 
toelectric method, 73 
— In-percalcemia with conjunctival 
and corneal lesions in r-itamin D 
poisoning, hyperparathyroidism, 
and sarcoid, 464 f, 644* 

— in myxedema with hyperparathy- 
roidism, 152* 

carotene and ritamin .4 metabolism in 

the diabetic, as reOeefed by blood 
levels, 232 

CELLS 

agranulocytosis, fatal, from thioura- 

cil in thyrotoxicosis, 78 
— from thiouracil in treatment of 
malignant exophthalmos, 102* 
from thiouracil; streptomycin 
therapy in, 219* 

from thiouracil therapy in toxic 
goiter, 305 


BLOOD (cont.) 

CELLS (cont.) 

— prevention of, during adminis- 
istration of thiouracil, 305 

granulopenia during thiouracil 

therapy, 566* 

leukocytes, changes in, induced b 3 ' 

pituitarj' adrenocorticotropic hor- 
mone in normal subjects and in .Ad- 
dison's disease, 458t 

CHOLESTEROL 

— cholesterol e.sters and phospholipid 
phosphorus in thxToid disease, 76 

— cholesterol, in hx'perthyroidism, ef- 
fect of treatment with x-itamin .A, 
574* 

estrone, in acroraegah', cirrhosis of 

the liver, pregnancj', and pregnancj' 
R-ith infectious hepatitis, 519* 

glucuronidase actix-itj' of serum dur- 
ing normal and to.xemic pregnancj'; 
effect of stilbestrol on, in normal 
puerperium, 535* 

gonadotropins in pregnancj'; correla- 
tion nith sex of fetus, 4.50t 
hemochromatosis without pigmenta- 
tion or diabetes, 72 

IODINE, in eunuchoidism with hj'perthj'- 
roidism, 566* 

— in obesity, 462t 

LEUKEMi.t, effect of thiouracil on, 225 

— thiouracil therapj' in, 780 
PHOSPHORUS and phosphatase, (alkaline) 

in mj'xedema with hj'perparathj'roid* 
ism, 152* 

phosphorus, phospholipid, in thj'- 

roid disease, 76 

PROTEIN 

— protein content and specific grav- 
itj- of plasma in hj'perthj'roidism, 
75 

— protein pattern of plasma in Cush- 
ing's sj'ndrome; effect of bilateral 
hemiadrcnalcctomj', of testosterone, 
and of x-raj' irradiation of pitui- 
tary' on ,559* 

— protein pattern of plasma in dis- 
orders of adrenal and pituitary, 
.559* 

pyrurate and lactate, in diabetes mel- 

litus, following oral ingestion of glu- 
cose and fructose, with and without 
insulin, 472 

regeneration; effect of castration, co- 
balt, testosterone, thiouracil, thj'- 
roxine, etc. on, in rat, 306 
sedimentation rate; effect of adrenal- 
ectomy' on, in combined adrenal and 
mental disease, 533 
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BLOOD (cont.) 

sugar: see also Carbohydrate ineialrolism; 
Diabetes nicllitus 
— liypogL'ceniia, rapid test for, 72 
— liypoglyecniia, severe, in Addison’s 
disease, 134* 

BODY, growtli and weiglit: sec Growth; 
Weight 

BONES, age studies in sjuidrome of ovarian 
aplasia witii sexual infantilism, high 
urinary gonadotropins and short sta- 
ture, 665* 

alterations in, in "rudimentary 

ovary” syndrome, 3S5* 

effect of androgen therapy on ostco- 

Ij^tic metastases from carcinoma of 
liuman breast, 423* 

hyperostosis cranialis interna in case 

of virilizing ovarian tumor, 115* 

h 3 ’^perostosis frontalis interna S 3 'n- 

drome not a clinical cntit 3 ', 624* 

mandible; stimulation of growth 1 ) 3 ' 

oral use of crude adrenal cortex ex- 
tract, 457 1 

osteoporosis and Paget’s disease; ef- 
fect of stilbcstrol and progesterone on 
excretion of ll-ox 3 'corticostcroids in, 
331* 

porosis from thiouracil, in chicks, 76 

poL'ostotic fibrous d 3 'splasia; a de- 
fense of the cntit 3 ', 307* 

poL'Ostotic fibrous d 3 'splasia; regres- 
sion with testosterone therapy; im- 
provement of vision, 455 1 

relationship of parathyroid glands to 

action of estrogen on, 383 

BOOK REVIEW, Studies on Carbohydrate 
and Fat Metabolism, With Especial 
Reference to the Pigeon. Riddle, Oscar 
and associates, 661 

BRAIN: see also Congenital Anomalies; 
Ps 3 ’-chic factors; Psychosis 
cerebral calcification, S3'mmctric, fol- 
lowing postoperative parathyroid in- 
sufficiency, 433* 

17-kctosteroid excretion in various 

conditions of defective mental de- 
velopment (oligophrenia); correlation 
with autops 3 ' findings, 503* 

mental disorders associated with 

adrenal virilism; effect of adrenalec- 
tomy in, 533 

BREAST; sec also Ovary; Tumors 

CARCINOMA, testosterone propionate ther- 
apy; cause of hirsutism, 423* 

effect on serum calcium, 74 

effect on serum calcium, inoi-ganic 

phosphorus, and acid and alkaline 
phosphatase, 423* 

GYNECOMASTIA in bilateral arrhcnoblas- 
toma without masculinization: high 
urinaiy gonadotropin titer, 456 f 


BREAST (cont.) 

GYNECOMASTIA (cDllt.) 

in tliyrotoxicosis; rchdion of axil- 

laiy hair lo, 52* 

male, ns a result of testicular tu- 
mor; effect of removal of tumor, 
438* 

differential diagnosis, ctiolog 3 ', inci- 
dence, pathologv, treatment, 
586* 

following administration of aqueous 
testicular extract, in dog, 464 f 
in association witli androblastoma, 
228 

in eunuchoid males, 566*, 586* 
hormone excretion in, 586* 
oligospermia associated with, 586* 
eactation: inhibition of, 1 ) 3 ' dienestrol, a 
synt hetic estrogen, 44St, 688* 

use of stilbcstrol in prevention of 

engorgement and lactation in non- 
nursing mothers, 607 

JiASTiTis, clironic c 3 'stic, dienestrol ther- 
apy in, 688 * 

TUMORS, effect of aqueous testicular ex- 
tracts on mammaiy tumors in dog, 
464 1 

BURNS, excretion of 17-kotostci’oids and 
ll-oxycorticostcroids in, 331* 


^ALCIUM, calcification, S 3 'mmctric ccre- 
^ bral, following postoperative parath 3 'roid 
insufficienc 3 ', 433* 

determination of, in serum, 63 ' direct 

pliotoclectric method, 73 

h 3 'pDrcalcemia, with conjunctival and 

corneal lesions, in vitamin D poison- 
ing, in h 3 'perparath 3 'roidism, and in 
sarcoid, 464 f, 644* 

in scrum, during testosterone therap 3 ' 

for carcinoma of the breast, 74, 423* 
lactate, in the treatment of para- 
thyroid insufficienc 3 ', 433* 

metabolism in h3'perparath3'roidism 

with m 3 'xcdcma, 152* 

renal calcinosis and calculi; effect of 

h 3 'pertonic saline infusions on urine 
flow in, 753* 

CANCER: see Tumors, and under various 


endocrine glands 

CANCER RESEARCH CONGRESS, 
fourth international: sec Association, 
news 


CARBOHYDRATE METABOLISM: sec 
also Diabetes mellitus 

appetite for carbolydrate in normal 

and h 3 'perth 3 ’roid rats, determined 1 ) 3 ' 
tastc-thrcshold method, 467t 

carboly'drate tolerance; physiologic 

changes in, during pregnancy, 230 
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CARBOHYDRATE METABOLISM 
(cont.) 

dextrose tolerance it see Carbohydrate 

Exton-Rose test: ^metabolism, su- 

glucose tolerance: Jgar tolerance 

glucose in treatment of diabetic ke- 
tosis, 229 

gh’cogenic corticosteroids in urine, 

in endocrine and other disorders, 79*, 
331*, 729t 

— effect of testosterone on excretion 
of, 729* 

hyperglycemia, paroxysmal, due to 

pheochromocytoma of adrenal, 30* 
hypoglycemia, in infants, 533 

— rapid test for detection of, 72 

— severe, in Addison’s disease, 134* 
influence of oral ingestion of glucose 

and fructose on respiratory quotient 
and blood pyruvate and lactate re- 
sponses, with and without insulin, in 
diabetes mellitus, 472 

in pigeon; cyclic glycemias and 

lipemias associated with egg produc- 
tion, 661 

melituria in health}' American men 

with reference to transitory glyco- 
suria, 473 

sugar (dextrose, glucose) tolerance: 

Exton-Rose test, fallacy of, 232 

— in virilism, 11* 

— two-dose, in diagnosis of diabetes 
mellitus and renal glycosuria, 229 

CARBON TETRACHLORIDE, liver and 
gonadal changes following administra- 
tion to male rats and female guinea 
pigs, 448 1 

CARCINOMA: see Tumors; and under vari- 
ous endocrine glands 

CASTRATION: see incidental to Climac- 
teric; Menstruation; 0%'ary; Testis 
CHAIRI-FROMMEL SYNDROME: see 
Syndrome 

CHEMISTRA': see Methods; Tests; and un- 
der various chemical compounds 
CHILDREN: sec also Dwarfism; Growth; 
Infants; and under various glandular 
disorders 

Addison’s disease in, 3S3 

basal metabolism in, 382 

craniophar}-ngiomas in, 376 

diabetic, growth of, in relationship to 

level of control of the disease, 727 

diabetic, insulin regulation in, 205* 

gonadotropins, urinarj-, in prepu- 

beral children, 1* 

menstruation in, 171* 

tables for predicting height, 473 

CHLORIDE: see also Addison’s disease; 
Sodium 


CHLORIDE (cont.) 

excretion during glycosuria, in dia- 
betes, 231 

hypertonic saline infusions in dif- 
ferential diagnosis of diabetes in- 
sipidus and psvchogenic polydipsia, 
464t, 753* 

CHOLESTEROL: 

cholesterol, cholesterol esters and 

phospholipid phosphorus in blood in 
thyroid disease, 76 

content of adrenals, correlation with 

histological changes in various types 
of disease, 463 j 

in blood, in hyperthxroidism; effect of 

treatment with Vitamin A, 574* 
CHORIONIC GONADOTROPIN: see Gon- 
adotropins; Pregnancy, diagnosis 
CHROMAFFIN : see Pheochromocytoma; 
Tumors 

CHROMOPHOBE ADENOMA: see Pitui- 
tar}' 

CHRONIC DISEASE, effect on 17-ketos- 
teroid excretion in urine, 264* 

CIBA AWARD: see Association, awards 
CIRCUMCISION: see Penis 
CIRRHOSIS: see Liver 
CLIMACTERIC: .see also Androgen; Estro- 
gen; Meustruation; Ovary 

male, testosterone in treatment of 

chest discomfort in, 74 

— urinar}' gonadotropins in, 1* 

menopause, dienestrol therapy in, 

448t, 688* 

— hexestrol therapy in, 607 

— menopausal exophthalmic goiter, 
treatment of, with massive doses of 
\'itamin .4, 574* 

— oral estrogen therapy in cases com- 
plicated by arthralgia, 451 f 

— psychiatric and endocrinological 
factors in, 226 

— psychotherapeutic effect of estro- 
genic hormones, 228 

— treatment with diethyLstilbcstrol 
dipalmitate; comparison of aqueous 
and oil preparations reabsorption 
and allergic reaction.', 448t 

— urinar}- gonadotropins in, 1* 
COBALT, with and without thyroxin; effect 

on blopd regeneration following thy- 
roidectomy in rat, 306 
COLD: see also Temperature 

extreme; effect on heat production in 

men, 73 

CONGENIT.A.L ANOMALIES: fff also 
Hermaphrodism; and various glandular 
disorders 

absence of adrenals in ca'o of .\d- 

dison’s disease, 134* 
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CONGENITAL ANOMALIES (cont.) 

absence of one adrenal; (uinor in 

oMier, 71 

anencepluilic monster, 707* 

associated U’itli aplastic ovaries, sex- 
ual infantilism, high urinary gonado- 
tropins and short stature, 005* 

associated with “rudimentaiy ova- 
ry” syndrome, .385* 

associated with short stature, re- 
tarded sexual development, no uri- 
naiy gonadotropins, 807* 

in offspring of a pituitarv dwarf, 532 

CORPUS LUTEUM; «ce Ovary 
CORTICOIDS: ,scc Adrenals, steroids 
CORTICOSTEROIDS; see Adrenals, ster- 
oids 

CRANIOPHARYNGIOMA: see aho Pitui- 
tary, tumors 

in children; evaluation of treatment; 

I'elated lesions of h.ypoj)hysis and hy- 
pothalamus, 37G 

panhypopituitarism in ]mtient fol- 
lowed 22 years after removal of 
craniopharyngioma, 79* 

parapituitaiy tumoivs, craniopharyn- 
giomas, 466 1 

CREATINE AND CREATININE, de- 
termination of uric acid-creatinine ration 
of ACTH, as test for adrenal cortex func- 
tion, 459 1 

excretion of, in urine following ad- 
ministration of ACTH, 458 1, 459 f 
storage and excretion of creatine; ef- 
fect of thyroid, thiouracil, and of 
testosterone on, 381 
CRETINISM; see Thyroid 
CRYPTORCHISM: See also Androgens; 
Eunuchoidism; Hermaphi-odism; H 3 "po- 
gonadism; Testis 

bilateral, sublingual methjdtcstos- 

terone therap}^, 293* 

CUBITUS VALGUS; see also Congenital 
Anomalies 

associated with short stature, re- 
tarded sexual development and no 
urinary gonadotropins, 807* 

in sjmdromc of congenitally aplastic 

ovaries with sexual infantilism, short 
stature, etc., 665* 

CUSHING’S SYNDROME: sec also Ad- 
renal; Pituitaiy 

adrenal cortical tumor in, 71, 331* 

effect of bilateral hemiadrenalec- 

tomy; of testosterone; and of x-ray 
irradiation of pituitaiy on plasma 
protein pattern, 559* 

effect of removal of adrenal cortical 

tumor; and of testosterone, on excre- 
tion of corticosteroids, 331*, 729* 


CUSHING’S SYNDROME (cont.) 

spontaneous remission followed ly 

virilism; unusual case; au(oi)sy, 787* 
imiiVi:; adrenocortical hormones, chemi- 
eal assaj’ of, do'Jf 

glycogenic corlicoids, 79*, 729* 

gonadolro])ins, 1* 

I7-kctosteroids, 79*, 331*, 559*, 

729* 

1 l-oxj’corticosteroids, 331* 

steroids, 513* 

DESOXYCOliTICOSTERONE; acetate; 

see Adrenals, prcj)arations 
DEXTliOSE TOLEPANCE; sec Carbohy- 
drate metabolism; Dial)etcs mellitus 
DIABETES INSIPIDUS; see Pituitary, dis- 
orders 

DIABETES MELLITUS: see also Blood; 
Carbohj'drate metabolism; Insulin 
ni.oon, estimation of blood ketones in 
dialx'tcs acidosis, 230 
intlucnce of oral ingestion of glu- 
cose and fructose with and without 
insulin, on respiratorv quotient and 
blood pyruvate and lactate re- 
sjionses, 472 

plasma protein pattern; in case 

complicated with acromegaly", 559* 

sugai'; two-dose dextrose tolerance 

test (Exton-Rose) in diagnosis, 229 
— fallacj’ of, 232 

vitamin A and carotene metab- 
olism as reflected bj’ the blood 
levels in, 232 

coJUPiiiCATiONS AND sequei-ae, acutc py- 
elonephritis; and necrosis of renal 
papillae in, 471 

with acromogalj"; disappearance of 

diabetes following acute mastoiditis 
and basilar meningitis, 455 1 

with acromegaly"; plasma protein 

pattern in, 559* 

with chronic peptic ulcer, 779 

with hy^perostosis frontalis interna, 

624* 

with hypcrthy"roidism; effect of 

treatment with thiouracil, 234 
with hyperthy'roidism, melano- 
derma and amenorrhea, 303 

with hy"popituitarism and hy"po- 

adrenalism (post-thyroidectomy), 
376 

with phcnochromocy'toma; effect of 

removal of tumor, 716* 
EXPEniMENTAD, produced by" alloxan; 
course of, in rat, 233 

produced by" alloxan; effect of food 

intake on diabetogenic action of 
diethy’lstilbestrol, in rat, 449 f 
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DIABETES MELLITUS (cont.) 

EXPERIMENTAL (cont.) 

produced by alloxan; permanency 

of, and effect on pancreatic islets, 
in rat, 469t 

produced by diabetogenic hormone 

of anterior pituitarj', 304 
produced b}- pituitarx' diabeto- 
genic extract; effect on growth of 
normal animals, 75 

IN CHILDREN, bchawor and psychologic 
problems of young patients, 231 

growth of; in relationship to level 

of control of the disease, 727 
insulin regulation in diabetic chil- 
dren, 205* 

IN PREGNANCY, effect of diabetic and pre- 
diahctic pregnancies on fetus and new- 
born infant, 72S 

fetal mortality in women during 

prcdiabetic period, 727 

maternal, obstetrical, chemical, 

fetal and placental abnormalities, 
471 

phj'siologic changes in carbohy- 

rate tolerance in, 230 

treatment with insulin; effect on 

maternal and infant mortality, 230 
THERAPY, glucose and insulin therapy in 
diabetic ketosis, 229 
insulin regulation in diabetic chil- 
dren, 205* 

regulation; analysis of 250 cases, 

779 

treatment with insulin; effect on 

maternal and infant mortality, 230 
URINE, chloride excretion during glyco- 
suria, 231 

glycogenic corticoid excretion in, 

79*, 729* 

— effect of testosterone on, 729* 

17-kctosteroid excretion in, 79*, 

729* 

DIEXESTROL; see Estrogens 
DIET, effect on action of diethylstiibcstrol 
upon alloxan diabetes, in rat, 4491 

effect on body weight, in internment 

camp, 71 

effect on growth and survival of 

adrcnalcctomized rats, 70 

in regulation of diabetes mellitus, 

analysis of 250 cases, 779 

low potassium, high chloride; in 

treatment of Addison’s disease, 139* 
DIETHVLSTILBESTROL: see Estrogens 
DIHVDROTACHYSTEROL, in the treat- 
ment of parathyroid insufficiency, 433* 
DIIDOTVROSIXE, synthesis, as studied by 
transformation of radioactive iodine, 
235* 


DIODRAST, renal plasma clearance of, in 
hyperthyroidism and myxedema, 801* 
DWARFISM: see also Children; Growth; 
Ovarj', syndrome: Pituitary 
associated with congenital defects, re- 
tarded sexual development, no urinarj- 
gonadotropins, S07* 

associated with congenitalh- aplastic 

ovaries, sexual infantilism, high uri- 
nary gonadotropins and other con- 
genital abnormalities, 665* 

associated with ovarian agenesis, 11* 

associated with primarv amenorrhea, 

609 

moderate, in “rudimentarj* ovary” 

syndrome; comparison with hypophy- 
seal dwarfem, 3S5* 

pituitarx'; pregnancy in; congenital 

abnormalities of fetus, 532 
DA'SMEXORRHEA: see Menstruation 

■pARS, auricular hairs: relation to race, 
endocrine stimulation and urinary ste- 
roids, 465 f 

EDEMA, during estrogen therapy for dys- 
menorrhea, 450 f 

EDITOR, letters to: see Association, letters 
EXDOCRIXE; sec aEo Androgens; Estro- 
gens, Hormones; Steroids; and under 
x'arious endocrine glands 
diseases; chemical assay of adreno- 
cortical hormones in urine, 454 1 

disorders, associated xvith Cushing’s 

syndrome, followed by virilism; un- 
usual case, 787* 

disorders; urinary glycogenic corti- 

coids and 17-ketosteroids in, 79* 

endocrines in gj-necologj-, 384 

endocrinopathies; three unusual, as- 
sociated with ovarian pathology, 11* 
endocrinopathies; urinary gonado- 
tropins in, 1 * 

studies, in a case of ovotestis, 741* 

therapy, in pseudohermaphrodism; 

social and psvchological readjustment, 
456t 

EXDOCRIX’OLOG V, contribution of, to 
obstetrics and gynecology, G07 
postgraduate course in: see Associa- 
tion, 777 

EX'ZVMES: sec under name of enzyme 
EPIXEPHRIXE; see Adrenals, preparations 
ERGOT, synthetic: metherginc, induction of 
labor, xvith, 600 
ESTRADIOL; sec Estrogens 
ESTRIOL; see Estrogens 
ESTROGEXS: See also Climacteric; Men- 
struation; Ovary: Pregnancy; .Steroids 

effect of chemical conjugation, x'ehi- 

clc, and route of admini-tration of 
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ESTROGENS (cont.) 

estrogen upon nature and amount of 
its excretion, 452t 

endogenous; cervical cornification 

count as index of, 749* 

estrogen-androgen rclationshijjs in 

human organism, 453 f 

estrogenic iiisunicicncy; in sj'ndrome 

of rudimentary ovaries with increase 
in gonadotropins, 385* 

metabolic pathway of estriol produc- 
tion in the organism, 453 f 
natural; metabolism of single thera- 
peutic dose: 

— comparison on gonadless female 
and male, 3G4* 

— during menstrual cycle, 304* 

— in human male, 452 f 

similarity of estrogen to hormone 

from Sertoli cells of testis, 493* 

tests for: comparison of color chemi- 
cal test for pregnanediol with Fried- 
man test, 008 

— estimation of urinaiy pregnanediol 
by liquid chromatogram technique, 
457t 

— estrogenic steroids; simple quanti- 
tive colorimetric method for, 701* 

— photometric estimation of estro- 
gens in urine, 304*, 452 f 

— simple, quantitative, colorimetric 
for estrogens, 452 f 

EFFECTS, action of, on bone; relationship 
of parathyroid glands to, 383 
and thiouracil; effect of, on lacto- 
genic hormone and weight of pitui- 
taiy in rat, 531 

effect of diethylstilbestrol on glu- 
curonidase activity in scrum dur- 
ing normal and toxemic pregnancy, 
535* 

effect of diethylstilbestrol on uri- 
nary gonadotropin excretion, 1* 

effect of food intake on diabetogenic 

action of diethylstilbestrol, in rat, 
449 1 

effect of pregnanelone on excretion 

of 11-oxycorticostcriods in adrenal 
virilism, 331* 

effect of pregnenolone A® on sper- 

matogenic activit}’', 227 
effect of progesterone on endo- 
metrium in monke 3 ’', 011* 

effect of stilbestrol on high urinary 

gonadotropin output of s 3 ’'ndromc 
of ovarian aplasia, sexual infantil- 
ism and short stature, 005* 

effect of stilbestrol on luteal phase 

of menstruation; in experimental 
alteration of human ovarian cycle, 
450 1 


ESTROGENS (cont.) 

EFFECTS (cont.) 

effect of topical application, on 

developmental separation of pre- 
puce from glans penis, 192* 

effect on c.xcrction of 11-oxycorti- 

costeroids in adrenal virilism, 331* 

effect on excretion of pregnanediol 

in urine, 457t 

increased excretion of pregnanediol 

in pregnancy from, 009 

influence on endometrium, in the 

monke3q 711* 

inhibitory action of dienestrol on 

pituitaiy, 088* 

IN uniNE, decreased, in "rudimentary 
ovary” synchomc with increase of 
gonadotropins, 385* 

distribution of, after ingestion of 

single therapeutic dose, 304* 

effect of dienestrol therapy on uri- 
nary estrogens, 088* 

effect of stilbestrol and of proges- 

tci-one on excretion of ll-o.\ycorti- 
costcroids, 331* 

estrogen -androgen relationships in 

human organism, measured b 3 ’' 
Zimmermann and Kober reactions 
applied concomitant^' to urine, 
453t 

estrone clearance test, in infectious 

hepatitis, pregnancy, acromegaly, 
and cirrhosis of liver, 519* 

c.xcrction, effect of chorionic gon- 
adotropin therap 3 ' on, 440 f 

in case of congenital defects, short 

stature, retarded sexual develop- 
ment and no urinar 3 ' gonadotropins, 
807* 

in feminizing testicular tumor, 438* 

in gonadless female: compai'ed with 

human male, 304* 

in male g 3 'nccomastia, 580* 

in precocious puberty, 171* 

in virilizing ovarian tumor, 115* 

marked increase in excretion fol- 
lowing administration of carbon 
tetrachloride to female guinea pigs, 
448t 

metabolism of therapeutic doses, in 

human male, 452 f 

pregnane derivative, in precocious 

puberty, 171* 

pregnanediol excretion; antepar- 
tum and postpartum, 008 

pregnanediol excretion in late preg- 

nanc 3 ', increased by dietly'Istilbes- 
trol, 609 

pregnane-diols and -triols in urine 

in adrenal cortical tumors and 
ly'perplasia, 543* 
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ESTROGENS (cont.) 

THERAPY, as a ps 3 'chotherapeutic agent, 
22S 

cause of oligospermia and of de- 
creased excretion of 17-ketosteroids, 
in normal male, 186* 

dienestrol; evaluation of, in treat- 
ment of amenorrhea in j’oung 
women; the menopause; inhibition 
of lactation; and various gj'neco- 
logical conditions, 448 f, 688 * 

diethj’Istilbestrol dipalmitatc in 

aqueous suspension, in treatment of 
menopause; absorption of; and 
freedom from local allergic reactions 
following administration, 448t 

effect of treatment with, in a case 

of congenital defects, short stature, 
retarded sexual development, and 
no urinarj' gonadotropins, 807* 
effect on h 3 'drogen ion concentra- 
tion of senile vaginal mucosa, 226 

he-xestrol in treatment of estrogen 

deficienc 3 ', 607 

in treatment of h 3 -perth 3 ’roidism, 

380 

in treatment of s 3 'ndrome of ovar- 
ian aplasia, sexual infantilism, high 
urinar 3 ' gonadotropins, and short 
stature, 665* 

oral, during menopause; and when 

complicated 63 ' arthralgia, 451 f 

‘progesterone; high dosage combined 

with estrogen, in treatment of 
amenorrhea and of abortion, 609 
^ — in treatment of precocious pu- 
bert 3 ", 171* 

— in treatment of uterine fibrom 5 'o- 
mata, 446 

slilbesirol, effect on secondarx- 

sarcomatous deposits in the lungs, 
226 

— for engorgement and lactation in 
nonnursing mothers, 607 

— in treatment of malignant exoph- 
thalmos 63 - suppression of pitui- 
tar 3 - function, 102 * 

— in treatment of ovarian agenesis, 
11 * 

— in treatment of virilizing ovarian 
tumor, 115* 

EXJKUCHOIDISM: see atso Androgens; 
H 3 -pogonadism; Sterilitx-; Testis 

associated with g 3 'nocomastia, 5S6* 

failure to respond to chorionic gon- 
adotropic hormone, due to antihor- 
mones, 130* 

In’pogonadotropic; urinarx- gonado- 
tropins in, 1 * 


EUNUCHOIDISM (cont.) 

“pan h 3 'popituitar 3 -” eunuchoid; 

spermatogenesis in, as result of testos- 
terone therap 3 - b 3 ' pellet implanta- 
tion, 781* 

prepuberal, with hvperth 3 'roidism, 

566* 

treatment with combination of tes- 
tosterone and pregnenolone, 227 

treatment with sublingual meth 3 'l- 

testosterone, 293* 

ESTRONE: see Estrogens 

EXOPHTHALMIC GOITER: see Thyroid, 
goiter 

EXOPHTHALMOS: see E 3 -es; Th 3 Toid, goi- 
ter 

EXTON-ROSE sugar tolerance test: see 
Carboh 3 'drate metabolism; Diabetes 
melb'tus; Tests 

EVES, cataracts following postoperatix'e 
parathx’roid insufficienc 3 ', 433* 

changes in prominence, in x’arious 

th3Toid states, 306 

conjunctival and corneal lesions in 

h 3 'percalcemia, 464t> 644* 

corneal epithelium of rat; effect of 

thiouracil on mitotic activit 3 - and 
wound healing, 468 f 

exophthalmos, following administra- 
tion of the th 3 'rofropic hormone of the 
pituitar 3 ' gland, to guinea pig, 305 

— intractable; surgerx' of, 379 

h 3 'perophthalmopathic s 3 'ndrome 

(malignant exophthalmos), in th 3 ’roid 
disease; treatment, 102 * 

— urinar 3 - 17-ketosteroids, gonado- 
tropins, and estrogens in, 102 * 

improvement in xdsion during treat- 
ment of pol 3 ’ostotic fibrous d 3 'splasia 
with testosterone, 455 f 
intraocular trausplants of endome- 
trium, instud 3 - of menstrual c 3 'cle; in- 
fluence of ox'arian hormones on, in the 
monke 3 -, 611* 


J7ACE, stimulation of growth of mandible 
b 3 ' oral use of crude adrenal cortex ex- 
tract, 4.57 1 

PAMILI.AL: see also under various endocrine 
glands 

.-Vddison’s disease, 134* 

adrenal cortex disorder, 543*, 604 

eunuchoidism, 29.3* 

goiter and cretinism in brother.^, 77 

Lawrence-Moon-Bicdl s 3 'ndrome, 7S0 

pheochromoevtoma, bilateral, 475* 

FAT METABOLISM: see aUo Obesity 

changes in, in guinea pig, produced 

b 3 ' th 3 Totropic hormone of anterior 
pituitar 3 -, 305 
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FAT METABOLISM (coni.) 

in pigeon; cyclic glyccinias and lipe- 

niias associalod with egg i)rodnction, 
061 

lipoid distribution in adrenal cortex, 

a measure of functional activit.v, ‘IG.'lf 

new hormone of adrenal cortex; nda- 

tiou to fat mct.ahoUsm iu Uvev, 4(U 
FERTILITY: hoc Ovar 3 ’; Prognanc.v; Steril- 
ity; Testis 

FETUS, effect, of diabetes comidicating j)reg- 
nanc 3 " upon, 471 

effect of dialictie and inedialjctic 

pregnancio.s on, 728 

effect of thiouracil on derivatives on, 

47*, 381, 4G9t, 7G7* 

effect of thiouracil upon iodine con- 
tent of th 3 ’roid gland of anencei)halic 
monster, 767* 

fetal mortalit. 3 ’' in women during pre- 

diabetic period, 727, 728 
mortalit 3 ’’ in pregnant diabetics; ef- 
fect of insulin on, 230 
prenatal function of human para- 
thyroid glands, 383 

sex of; correlation of lilood gonado- 
tropins and vaginal smears of mother 
with, 450 1 

size and shape: relation to h 3 Mro- 

static condition of uterus, 474 
FIBROMYOMA: see Tumors: Uterus 
FOLLICLE-STIMULATING HORMONE 
(F.S.H.): see Gonadotropins; Pituitarv 
FROG, SOUTH AFRICAN, use of, in diag- 
nosis of hydatidiform mole by urinary 
gonadotropin assay, 289* 

(p ASTRO-INTESTINAL TRACT, chronic 
peptic ulcer associated with diabetes, 
779 

duodenal ulcer, hypcrtroph 3 " and 

hyperplasia of parath 3 U-oid glands 
associated with, 383 

GLUCOSE:, see Carboh 3 Mrate metabolism; 
Diabetes mellitus 

GLUCURONIDASE acfivlt 3 " in serum dur- 
ing normal and toxemic pregnancy, 535* 

effect of dietbylst.ilbestvol on, in nor- 
mal puerperium, 535* 

in various body tissues, 535* 

GLYCOSURIA: see also Carboh 3 'dratc 
metabolism; Diabetes mellitus 

transitoiy; relation to melituria in 

healthy American men, 473 
GOITER: see Th 3 M-oid 
GOITER SOCIETY: see American Associa- 
tion for the Stud 3 ' of Goiter in: Associa- 
tion, news. 

GONAD: see also /Vndrogens; Estrogens; 
Menstruation; Ovary; Pregnancy; Ste- 
roids; Testis 


GONAD (cont.) 

atrophy in myotonia d 3 ^strophica, 503 

function as indicated by 17-K-etoste- 

roid excretion in various conditions 
associated with mental retardation, 
503* 

gonadal stimulation following admin- 
istration of antigonadotropic serum 
to rats, 447 f 

liver and gonadal changes following 

administration of carbon tetrachloride 
to male rats and female guinea pigs, 
448t 

ovotestis, effect of removal ujjon ur- 

inaiy gonadotropins and 17-ketostc- 
roids, 455t 

sex steroids; relationship to weight of 

adrenal glands of hamsters and rats, 
463 1 

GONADOTROPINS: sec also Pituitary; 

Pregnanc 3 ’; Urine 

basophilism and decrease in gonado- 
tropin content of pituitaiy following 
administration of antigonadotropic sc- 
rum to rats, 447 1 

chorionic, effect on pregnanediol ex- 
cretion, 446 1 

— effect of spcrmatogenic activity' in 
toad, 653* 

— failure to respond to, in eunuchoid- 
ism, due to antihormonos, 130* 

distortion of spiral artciy and hemor- 

rhagicum C 3 'sts of ovaiy in rabbit, 
after administration of, 447 1 

equine pituitary; development of 

antihormonos, 466 f 

gonadal stimulation following ad- 
ministration of antigonadotropic se- 
rum to rats, 447 1 

in blood ; changes in, during preg- 

nanc 3 ' in correlation with the fetal se.x, 
450 1 

treatment of "pan-hypopituitary” 

eunuchoid with pregnant mare serum, 
781* 

IN URINE, absence of, in case of congenital 
defects, short stature and retarded 
sexual development, 807* 

chemistry': comparison of ultra- 
filtration and alcohol-precipitation 
methods in normal subjects and in 
various cndocrinopatbics, 1* 

chorionic: assa 3 ', using South Afri- 
can frog; in diagnosis of hydatidi- 
form mole, 289* 

— determination of, by hyperemia 
AZT: evaluation of hy'peremia 
rat unit; in diagnosis of preg- 
nanc 3 ', 159* 
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December, 19^7 
GOXADOTROPIXS (cont.) 

IN’ UBIXE (cont.) 

during progesterone therapy of 

uterine Hbromyomata, 446f 

effect of dienestrol therapj' on, 688* 

effect of removal of ovotestis od, 

455 f 

high, in primary amenorrhea asso- 
ciated with short stature and sexual 
infantilism, 609 

high titer in bilateral arrheno- 

blastoma without masculinization; 
large breasts, 456 f 

in a case of ovotestis, 741* 

in azoospermia without impair- 
ment of Sertoli or Leydig cells of 
testes, 493* 

in acromegalj’, 636* 

in azoospermatic testicular syn- 
drome, 493* 

in eunuchoidism, 130*, 781* 

in feminizing tumor of testis, 438* 

in gigantism, 1* 

in hypogonadism, 466 1 

in male gynecomastia, 586* 

in ovarian agenesis, 11* 

in “pan-hypopituitarj-” eunuchoid- 
ism, 781* 

in precocious puberty, 11*, 171* 

in virilism, 11* 

in virilizing ovarian tumor, 115* 

increased in “rudimentarj- ovarj-” 

syndrome, 385* 

increased in syndrome of congeni- 
tally aplastic ovaries with sexual in- 
fantilism, etc.; effect of cstrogem? 
upon, 665* 

GOXOCYTOM.A: see Ovary, tumor; Testes, 
tumor 

GR.-WES’ DISE.\SE: see Thyroid 
GRID babj', for measurement of growth and 
development of infants, 780 
GROlf TH: see also Children; Dwarfism; In- 
fants 

effect of diet on, in adrenalectomized 

rats, 70 

effect of liver feeding on, in hyper- 
thyroid rat, 532 

effect on basal metabolism, 382- 

in infant, measured by grid tech- 
nique, 780 

macrogenitosomia with extreme ra- 
pidity of growth, in congenital 
adrenal-cortical insufficiency, 604 

of children with diabetes mellitu.s, in 

relation-ship to level of control of the 
disease, 727 

tables for prediction of height of chil- 
dren, 473 

G1 XECOM.-VSTIA: see Breast 


GYXECOLOGY: see also Climacteric, Men- 
struation; Ovary; Pregnancy; Uterus; 
Vagina 

contributions of endocrinology to, 

607 

■jO'AIR: see also Eunuchoidism; Hermaph- 
rodism; Hj'pogonadism; Virilism; and 
various endocrine gland disorders 

absence of, in case of retarded sexual 

development, short stature, congenital 
defects and no urinaiw gonadotropins, 
807* 

absence of sexual hair in ovarian 

agenesis, 11*, 665* 

alopecia totalis in ca-se of virilizing 

ovarian tumor; effect of removal of 
tumor, 115* 

auricular hairs; relation to race, endo- 
crine stimulation and urinarj' ste- 
roids, 465 1 

axillary; amount of, as indicator of 

androgenic function of adrenal, 52* 

hypotrichosis axillaris in thyrotoxi- 
cosis, telangiectasia of the skin, liver 
palms, and gyneeoma.=tia, 52* 

sexual, in “rudimentary ovary” .syn- 
drome, 385* 

HiRscnsxt, associated with arrhenobIa.s- 
toma, 606, 607 

associated with hyperostosis fron- 
talis interna, etc., 624* 

caused by testosterone propionate 

in woman treated for carcinoma of 
breast, 423* 

decrease after removal of arrheno- 

blastoma, 606 

excretion of glycogenic corticoids 

in, 79* 

e.xcretion of gonadotropin in, 1* 

excretion of 17-ketosteroid in, 79*, 

.331* 

e.xcretion of 1 1-oxvcorticosteroids, 

331* 

in a case of ovotestis, 741* 

in Cushing’.s syndrome: regression: 

recurrence, with reappearance of 
virili.sm, 787* 

in patient with aberrant adrenal 

cortex tissue, 385* 

in precocious puberty, 1 ] • 

in virilism, 11* 

in virilizing ovarian tumor; effect 

of removal of tumor, 115* 
HE.\EIXG, wound herding and mitotic ac- 
tivity in corneal epithelium of rats 
treated with thiouraeil, 4081 
HEART, angina-pectori.-: lack of effect of 
testosterone in, 74 

cardiotropic activity of anterior pi- 

tuitarj- in ihyroidectomizcd rat.-', 303 
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HEART (cont,.) 

congestive failure; clTeel of 2-tIiioura- 

eil in, 74 

differential diagnosis of mj'xedema 

and heart disease, 468t 

thyrocardiac disease; value of thy- 

roidcctomj' in, 379 

HEAT PRODUCTION: see also Tempera- 
ture 

in men, during extreme cold, 73 

HEIGHT: see Dwarfism; Growth 
HEMOCHROMATOSIS, without pigmen- 
tation or diabetes, 72 

HERMAPHRODISM: see also Ovaiy; Tes- 
tis 

effect of removal of ovotestis on 

urinary gonadotropin and 17-keto- 
steroids in, 455 f 

frequenej’^ of inguinal hernia in, 741* 

ovotestis; endocrine studies, 455 f, 

741* 

pseudo; social and psychological re- 
adjustment under endocrine thcrapj’’, 

456 1 

— urinary gonadotropins in, 1* 

— with mental changes, effect of 
adrenalectomy upon, 533 

sublingual methyltcstostcronc ther- 
apy, 293* 

urinary steroids in, 543* 

HERNIA, inguinal, in relation to hermaph- 
roditism, 741* 

HEXESTROL: see Estrogens 
HIRSUTISM: see Hair 
HISTAMINE in diagnosis of phoochro- 
mocytoma (Roth-Kvale test), 475* 
HORMONE: see also Androgens; Estrogens; 
Gonadotropins; Steroids; and various 
endocrine glands 

new hormone of adrenal cortex; rela- 
tion to fat metabolism in liver, 461 f 

new testicular hormone, similar to 

estrogen, 493* 

HYDATIDIFORM MOLE: see also Preg- 
nancy 

diagnosis, using South African frog 

for assay of chorionic gonadotropin, 
289* 

relation to eclampsia, 605 

HYDROPONICS, used to produce iodine- 
free diet, 468t, 714* 

HYPERCALCEMIA: see Blood; Calcium 
metabolism 

HYPEREMIA rat unit of chorionic gonado- 
tropin, evaluation of, 159* 
HYPERGLYCEMIA: see Carbohydrate me- 
tabolism; Diabetes mollitus 
HYPEROPHTHALMOPATHIC syndrome 
in thyroid disease; treatment, 102* 
HYPEROSTOSIS, cranialis interna in case 
of virilizing ovarian tumor, 115* 


HYPEROSTOSIS (cont.) 

frontalis interna .syndrome, not a 

clinical entitj", 024* 

HYPERTENSION, associated with hyper- 
ostosis frontalis interna, etc., 024* 

associated with menopausal exoph- 
thalmic goiter; effect of vitamin A, 574* 

development of goiter and m 3 ^\•edema 

in patient treated for hjq)ertension 
with potassium thiocjmnate, 235*, 244 
in toxemia of pregnanej'; scrum glu- 
curonidase in, 535* 

malignant, produced bj" medullaiy 

suprarenal chromaflinoma, 533 

j)aro.\j^smal, associated with- pheo- 

chromoc^doma, 30*, 475*, 534, 716* 
— produced bj' hisfaminc, 475* 
HYPERTHYROIDISM: see Thyroid 
HYPERTRICHOSIS: .see Hair, hirsutism 
HYPOGLYCEMIA: .see Blood; Carbohy- 
drate metabolism; Diabetes mollitus 
HYPOGONADISM: see also Eunuchoidism; 
Gonad; Ovaiy; Sterilit)’’; Testis 

male; evaluation of urethral smear 

test for androgenic deficienc 3 ’-; effect 
of androgen therap 3 q 186* 

sublingual mcth 3 dtcstostcrone- 

thorapy, 293* 

HYPOTHALAMUS: see also Pituitaiy 
lesions of lypophysis and hypothal- 
amus, related to craniophaiyngioma 
in children, 376 

HYPOTHYROIDISM: sec Thyroid 


irMPLANTATION: see Pellet implantation 
■^INFANTILISM: see Dwarfism; Ovar 3 ’^; 
Pituitar 3 ' 

INFANTS, effect of topical application of 
steroid hormones on developmental sep- 
aration of prepuce from glans penis, 192* 

growth and development: measured 

by grid technique, 780 

hypofunction of adrenals; treatment 

with desoxycorticosteronc acetate, 
533 

newborn, effect of diabetic and pre- 
diabetic pregnancies on, 727, 728 

premature, treatment with methyl- 

testosterone and testosterone propio- 
nate, 465 1, 708* 

INFECTIONS, disappearance of diabetes 
• mellitus associated with acromegaL^ 
following acute mastoiditis and basilar 
meningitis, 455 f 

effect on urinar 3 " cortin, 70, 70 

infectious mononucleosis; arginasc 

activit 3 '’ of red blood cells in, 326* 

t 3 'phoid vaccine in assay of protective 

power of adrenal extracts and steroids, 
69 
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INFERTILITY: see Sterility 
INSULIN, crystalline; absorption of pellets 
and solutions, in rabbits, 233 

in regulation of diabetes mellitus; 

analysis of 250 cases, 779 

in treatment of diabetic children, 

205* 

in treatment of diabetic ketosis, 229 

in treatment of pregnant diabetics; 

effect on infant and maternal mortal- 
ity, 230, 230 

tolerance tests in pituitan- tumors, 

466 1 

- — - tolerance test, in “rudimentary 
ovary” syndrome, 385* 

INULIN, renal plasma clearance of, in 
hyperthyroidism and m 3 'xedcma, 801* 
IODINE; see also Thj'roid 

and adrenalin; effect on action of 

thyrotropin in Graves’ disease, 532 

in blood, in eunuchoidism with hyper- 

thj-roidism, 566* 

in blood, in ohesiU’, 462t 

in human fetal thj-roid; effect of 

thiouracil therapj' in mother, 47*, 
469 1, 767* 

influence on action of vitamin A in 

hyperthjToidism, 574* 

iodine-free diet grown bj- hj'droponics 

and excluding goiter noxa, production 
of goiter on, 714* 

iodine-lack theorj' and endemic goi- 
ter, 58*, 60*, 62*, 820* 

severe iodism complicating thjTo- 

toxicosis; cutaneous sensiti-vitj- tests, 
212 * 

RADIOACTIVE, in stud}' of metastatic thj'- 
roid carcinoma, 467 1 

in treatment of Graves’ disease; 

78, 378 

in treatment of hvperthj'roidism, 

235*, 377 

in fractionation studies of patholog- 
ic thj'roid tissue, 380 

radio iodine; its use as a tool in 

studj' of thj'roid phj'siologj'; bal- 
ance studies, 235* 

— excretion in urine hj- patients 
with struma medicamentosa and 
with Graves’ disease, 235* 

— collection bj- thj-roids of patients 
with Graves’ disease, 235* 

IRRADIATION, of pituitarj', in Cushing’s 
sj'ndrome, effect on plasma protein pat- 
tern, 559* 

irradiation of pituitarj- in hj'per- 

ophthalmopathic sj'ndrome in thjToid 
disease, 102* 

radiation therapj' in hj'perlhj'roid- 

ism, 380 


IRON; effect on anemia produced by hj'- 
pophj'sectomj' in rats, 376 

J'AUNDICE: see Liver 

I^ETOSIS; see Diabetes mellitus 
^ 17-KETOSTEROID3: See Androgens; 
Steroids; Urine; and under various endo- 
crine glands 

KIDNEY, hepato-renal factors in circula- 
torj- homeostasis; relation of adrenals to 
formation of renal vaso-excitor principle, 
460 1 

impaired renal function in pituitarj- 

hj'pothj-roidism, 74 

necrosis of renal papillae; and acute 

pvelonephritis in diabetes mellitus, 
471 

renal insufficiencj', renal calculi and 

renal calcinosis; effect of hj-pertonic 
saline solutions in, 753* 

renotropic acth-itj- of anterior pitui- 
tarj- in thj-roidectomized rats, 303 

specific renal functions in hj-per- 

thvroidism and mvxedema, 801* 
KOBER REACTION: see Tests 

: see Breast; Estrogens, ther- 

LAURENCE-MOON-BIEDL SYN- 

DROME: see Svndrome 
LAURENTIAN HORMONE CONFER- 
ENCE: see Association, news 
LETTERS TO THE EDITOR; see Associa- 
tion, letters 

LEUKEMIA: see Blood 
LEUKOCA'TES: see Blood 
LEUKODERMA: see Pigmentation 
LIPIDASE, in blood; effect of ligation of 
pancreatic ducts on, in cats, 231 
LIVER, cholelithiasis in Addison’s disease, 
134* 

cirrhosis of; estrone clearance in, 519* 

cirrhosis; pathogenesis of, in patients 

with diffuse tox-ic goiter, 379 
effect on growth and ovarian de- 
velopment in hj-perthjToid rats, 532 

“fat factor” of the adrenal in relation 

to fat resen-es of the liver, 461 f 

gonadal and liver changes follondng 

administration of carbon tetachlo- 
ride to male rats and female guinea 
pigs, 44St 

hemochromatosis without pigmenta- 
tion or diabetes, 72 

hepatitis, infectious, in pregnanej': 

diacnosis of; estrone clearance in, 
519* 

hepato-renal factors in circulatorj- 

homeostasis, 400 f 


T ACTATION 
^ apj- 
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LIVER, (cont.) 

jaundice, during aminot.hiazole l.her- 

ap 3 '^ in thju’Otoxicosis, 812* 

jaundice, fatal, resulting from Ihiou- 

racil, 830* 

“liver palms” in ih.vrotoxicosis; rela- 
tion of hj'potrichosis axillaris to, 52* 
LUNGS; secondaiy sarcomatous deposits in; 
effect of stilbcstrol on, 226 


lylACROGENITOSOMIA: see Adrenals, 
^ diseases; Puberty, precocious 
MALE CLIMACTERIC: .see Climacteric 
IMALNUTRITION: see Anorexia nervosa; 

Diet; Growth; Weight 
MANDIBLE: stimulation of growth bj' oral 
use of crude adrenal cortex extract, 457t 
MARIE-STRUMPELL’S DISEASE: sec 
Arthritis 

MASTITIS: sec Breast 
MELANODERMA: see Pigmentation 
MELITURIA in healthj" American men, 
relation to transitoiy gL'cosuria, 473 
MENOPAUSE: see Climacteric 
MENSTRUATION: see also Estrogens; 
Ovar}--; Puberty, precocious; Uterus 
AMENonRHEA, associatod with Cushing’s 
s 3 mdromc: spontaneous remission and 
normal menstruation; followed 1 ) 3 ' 
amenorrhea with appearance of viril- 
ism, 787* 

— caused b 3 ^ treatment with testos- 
terone propionate for carcinoma of 
breast, 423* 

— dicnestrol therap 3 ' in, 688* 

— due to uterine atroph 3 ' associated 
with h 3 'pcrth 3 'roidism, 303 

— in case of retarded sexual develop- 
ment, short stature, congenital de- 
fects, no urinary gonadotropins, 
807* 

— in 3 'oung women, treatment with 
dienestrol, a synthetic estrogen, 

448 1 

— primary, associated with short 
stature, sexual infantilism and high 
gonadotropins, 609 

— primaiy, in “rudimentary ovary” 
syndrome, 385* 

— primary, in syndrome of con- 
genitally aplastic ovaries, sexual in- 
fantilism, high urinaiy gonado- 
tropins and short stature, 665* 

— progesterone thcrap 3 ', high dosage, 
combined with estrogen therap 3 ', 
609 

— result of granulosa-cell tumor, 605 

anaL'sis of 257 cases of sterilit 3 ', 610 

corpus luteum function, 446 f 


MENSTRUATION (conf.) 

AMENORUIIEA (cOIlt.) 

cycle; alleration in, tlirough admin- 
istration of stilbeslrol, *1501 

— comparison of vaginal and cervical 
cornificafion in, 7d9* 

— correlation of bod 3 ' temperature 
curves witli endometrial biops 3 ', 
4511 

distribution of est rogens in urine dur- 
ing the menstrual c 3 'clc, 364* 

d 3 'smenorrhea; effect of stilbcstrol on, 

450 1 

effect of csti'ogcn on luteal phase of 

menstruation, 450 f 

effect of ly'potlo'roidism on, 467t 

experimental; factor of previous 

treatment in, 449t, 611* 

experimental; structure of endo- 
metrial vascular bed in menstrual 
cycle in monkc 3 '; iiiHucnce of ovarian 
hormones on, 449t, 611* 

in children, 171 * 

menorrheal problems in college wom- 
en; treatment, 610 

menstrual disorders associated with 

hyperostosis frontalis interna, etc., 
624* 

menstrual misbehaviors; ps 3 'chic fac- 
tors in, 659* 

ovulation, dela 3 'ed, in monke 3 ', 609 

ovulation time in the monkey, 384 

plasma levels and urinaiy excretion 

of ascorbic acid during menstrual 
C3'clc, 607 

pregnandiol precipitation test in 

various disorders of, 351* 

pre-menstrual tension; vitamin A 

therapy, 574* 

MENTAL development and disorders: see 
Brain; Congenital anomalies: Ps 3 'chic 
factors; Ps 3 'chosis 

META-DINITROBENZENE REAC- 
TION, in determining chromogcnicity of 
steroids, 454 f 

METHERGINE, induction of labor with, 
606 

METHODS: see also Tests 

bab 3 '’ grid for measurement of growth 

and development of infants, 780 
chemical assa 3 ' of urine for adreno- 
cortical hormones, in endocrine and 
non-ondocrinc diseases, 454 f 
comparison of ultrafiltration and al- 
cohol-precipitation methods for de- 
termination of urinaiy gonadotropin, 

1 * 

direct photoelectric, for determina- 
tion of serum calcium, 73 

for estimation of sodium in bod 3 ' 

fluids, 72 
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METHODS (cont.) 

for studying vaginal and cervical 

cornifieation, 749* 

rapid, for detection of hypogh’cemia, 

72 

rapid, for determination of 17-ketos- 

teroids in urine, 451 1, 795* 

simple quantitative colorimetric for 

estrogenic steroids, 701* 

specific clearance, for renal functions, 

801* 

tables for predicting height from 

skeletal age and present height of 
children, 473 

Tiselius electrophoretic technique 

used to determine plasma protein pat- 
tern pattern, 559* 

METHYL TESTOSTERONE; see Andro- 
gens 

METHYLTHIOURACIL; see Thiouracil 
MISCARRIAGES: see Pregnancy 
MITOTIC ACTIVITY and mound healing 
in corneal epithelium of rats treated with 
thiouracil, 468t 

MONGOLISM, 17-ketosteroids in urine, 
503* 

MUSCLE in acromegaly, associated with 
amyotrophic lateral sclerosis and acro- 
megaly of the amyotrophic type, 636* 
myotonia dystrophica; marked de- 
crease of 17-ketosteroids in urine and 
gonadal atrophy in, 503* 
MYOTONIA DYSTROPHICA; see Muscle 
MYXEDEMA; see Thyroid 


T^JECK, webbed in syndrome of congeni- 
~ tally aplastic ovaries with sexual infantil- 
ism, short stature, etc., 665*, 807* 
NEGRO, -Addison’s disease in, 69 
NE0PL.4S:MS; see Tumors 
NER\ OUS SASTEM; .see also Brain; Psy- 
chic factors 

acromegaly associated with amyo- 
trophic lateral sclerosis and acro- 
megaly of the amyotrophic type, 636* 

role of, in autotransplantation of 

thyroid, 75 

NOTICES: see .Association, announcements 
NUTRITION: see -Anore.xia nervo-sa; Diet; 
Growth; Weight 


/^BESITA : sec also various disorders such 
^ as Cushing’s .syndrome, etc. 


associated with hypcrosto.is frontalis 

interna, etc., 624* 

blood, iodine in, 462 1 

emotional factors in, 225 

treatment of, 225, 402 1 

urine, steroids in, 4C2t 


OBITUARY, Laaueur, Ern.=t, 603 
OBSTETRICS AND GA'NECOLOGA', con- 
tribution-s of endocrinology to, 607 
OLIGOPHRENIA: see Brain 
OLIGOSPERMIA: see Testis, spermatozoa 
OV.ARA"; see also Brea.st: Climacteric; Estro- 
geas; Gonad; Gonadotropins; Hair; 
Hermaphrodism; Menstruation; Preg- 
nancy; Puberty, precocious; Sex; Tu- 
mors; Uterns; Vagina 

DISORDERS 

agenesis; see Ovary', syndrome 

amenorrhea: see Menstruation 

analvsis of 257 ca.ses of sterility, 

610 

arrhenoblastoma: see Ovaiy-, tu- 
mors 

climacteric: see Climacteric 

contributions of endocrinology to 

gynecology and obstetric.s, 384, 607 

endocrinopathies, three unusual: 

ovarian agenesis; precocious pu- 
berty, and mrilism; ovarian pathol- 
ogj' and urinaiy gonadotropins in, 
11 * 

female surgical ca.strate; urinary 

excretion of estrogens in, compared 
with that of human male, 364* 

hermaphrodism: see Hermaphro- 
dism 

hermaphroditism: a ca.se of ovo- 

testis, 741* 

menopan=e; .see Climacteric 

— - — menstrual disorders: see Menstrua- 
tion 

precocious puberty: see also Pu- 
berty, precocious 

precocious puberty: constitutional 

type: effect of unilateral ovariec- 
tomy in, 171* 

syndrome 

ovarian agenesis, short stature, 

high urinary gonadotropins, 11* 

congenitally aplastic ovaries 

with sexual infantili.sm, high uri- 
naiy- gonadotropins, short stature 
and other congenital abnormali- 
ties, 665* 

primary amenorrhea, short sta- 
ture, sexual infantilism, high 
gonadotropins, 609 

retarded .sexual development 

associated with congenital de- 
fects, short stature, no urinary 
gonadotropins, 807* 

rudimentary ovaries with e.-tro- 

genic in-ufficiency and increa-'c in 
gonadotropin^, 385* 

llicrnpy: sec E=trogens 

unne in: r'C E-trogens in urin'-; 

Urine 
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OVARY (conk) 

PHYSIOLOGY, atroplij' following iidniinisl.rn- 
tion of carbon ictracliloriclc to female 
guinea pigs, 448 f 

corpus lutcuni' function, sludics, 

440 1 

cyclic glyccinias and liiiemias asso- 
ciated with egg produclion in pi- 
geon, 661 

development, effect of liver feeding 

on, in hypcrtli 3 ’'roid rat, 532 

distortion of spiral arterj'^ and 

corpus hemorrhagicum C 3 'sts fol- 
lowing administration of gonado- 
tropins to rabbits, 447t 

function; effect of vitamin A thcr- 

ap 3 " on, 574* 

marked ovarian and uterine stimu- 
lation following administration of 
antigonadotropic scrum, in rat, 
447 1 

menstruation: see Menstruation 

normal human female urine; pitui- 
tary adrenocorticotrophic substance 
in; effect on ascorbic acid level in 
adrenal, 71 

ovulation and conception; test for 

determining time of, 606 
ovulation: correlated with viscos- 
ity of cervical mucus and bod 3 ' 
temperature, 610 

— delayed, in monkey, 609 

— time in the monkey, 384 

pregnancy; see also Pregnancy 

reaction of ovary to chorionic 

gonadotropin in new hyperemia AZ 
test, 159* 

PHEPARATiONs; SBC Estrogcns, therapy^ 
TUMORS 

adrenal-like tumor of, 605 

arrhenoblastoma, adrenal-like ovar- 
ian tumor, a variant of, 115* 

arrhenoblastoma — androblastoma 

228 

— bilateral, without masculiniza- 
tion; large breasts; high urinar 3 ’’ 
gonadotropins (adenoma testi- 
culare of Pick), 456 1 

— excretion of hormones in, 115* 

— excretion of l7-ketosteroids and 
pregnanediol in, 607 

— results of treatment, 115*, 606, 
606, 607 

gonoc 3 '^toma, 227 

granulosa-cell tumor; pregnancy 

following removal, 605 

granulosa-cell tumor in 55 year old 

woman, 605 

homologous ovarian and testicular 

tumors, 227, 228 


OVARY (cont.) 

TUMORS (cont,) 

review of literature, 226 

viiilizing tumors of, 115* 

TjANCRKAS: see also Diabetes mcllitus; 
Insulin 

diagnosis of chronic pancreatic dis- 
ease, non-specificity of scrum am 3 dase 
and lipidase in, in cats, 231 

clTect of ligation of ducts, on am 3 'lase 

and lipidase content of blood, in cats, 
231 

PANHYPOPITUITARISM: see Eunuchoid- 
ism; Pituitary 

PARATHYROIDS: see also Calcium me- 
tabolism 

HYPERPARATHYROIDISM 

— aberrant adenoma of parath3’Toid; 
effect of removal, 152* 

— associated with m 3 L\cdema and 
ps 3 'chosis, 152* 

— calcium and phosphorus metabo- 
lism in, 152* 

— conjunctival and corneal lesions in, 
644* 

— gnstro-intestinal s 3 'mptoms in, 
152* 

hypertrophy and hyperplasia of, asso- 
ciated with duodenal ulcer, 383 

insufficienc 3 ’^, postoperative, followed 

63"^ cataracts; S3’’mmetric cerebral cal- 
cification; treatment, 433* 

prenatal function of, in human sub- 
ject, 383 

relationship of, to the action of estro- 
gen on bone, 383 
PELLET IMPLANTATION 

desoxy corticosterone; in adrenalcc- 

tomized rats; effect of diet on, 70 
desoxycorticosteronc acetate in treat- 
ment of Addison’s disease, 134* 

dcsox 3 '’corticosterone acetate; in 

treatment of cortex insufficienc 3 ’’, 
331*, 462t 

insulin, zinc ciystalline; absorption of, 

in rabbits, 233 

progesterone; in therapy of fibro- 

myomata of uterus, 446t" 

testosterone; in treatment of eu- 
nuchoidism, 781* 

— in treatment of male h 3 '’pogonad- 
ism, 293*, 781* 

PENIS: see also incidental to disorders of 
Testis; effects of Androgens; Gonado- 
tropins 

glans, effect of topical application of 

steroid hormones upon developmental 
separation of prepuce from, in human 
infants and in squirrels, 192* 
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PHEOCHROMOCYTOMA, a case, 534 

bilateral, familial, mth paroxysmal 

hypertension; goiter associated with; 
successful surgical removal, 475* 

mcdullarj' suprarenal chromaffinoma 

producing malignant hypertension, 
533 

of right adrenal gland with paroxys- 
mal hypertension and concomitant 
swelling of the thyroid, 30* 

tests in diagnosis of; cold pressor; 

histamine (Roth-Kvale) ; P 3 ’ribcn 2 a- 
mine and histamine; normal saline; 
calcium gluconate; nicotinic acid; 
epinephrine, 475* 

with diabetes; 17-ketosteroid excre- 
tion in, 716* 

PHOSPHATASE, acid and alkaline, in car- 
cinoma of the breast, 423* 

acid, in seminal fluid, in stcrilitj-, 604 

PHOSPHORUS: see also ParathjToids 

in serum, in carcinoma of the breast, 

423* 

metabolism, in hj'perparathj’roidism 

with mj-xcdema, 152* 

phospholipid phosphorus in blood in 

thyroid disease, 76 

PIGEON, carbohj'drate and fat metabolism 
in; cyclic glycemias and lipemias associ- 
ated with egg production, 661 

PIGMENTATION; see also Addison’s dis- 
ease 

of skin: Addison’s disease in Negro, 69 

of skin, in polj’ostotic fibrous dj's- 

plasia, 307* 

of skin, marked, in Addison’s disease; 

occurrence of vitiligo or leukoderma 
during therapj-, 134* 

melanoderma, as a sequel of head 

trauma, 303 

PITUITARY: see also Cushing’s sj-ndrome; 
Gonadotropins 

DISORDERS 

aero me ff air/ 

— amyotrophic tj-pe; treatment 
with testosterone propionate, 636* 

— and amj’otrophic lateral sclero- 
sis, 636* 

— and diabetes mellitus; disappear- 
ance of diabetes following acute 
mastoiditis and basilar meningi- 
tis, 455t 

— and diabetes mellitus; plasma 
protein pattern in, 559* 

— estrone clearance test in, 519* 

— plasma protein pattern in, 559* 

— treatment with thiouracil; de- 
velopment of goiter and mj-x- 
edema, 235* 


PITUITARY (cont.) 

DISORDERS (cont.) 

— urinarv glj'cogenic corticoids in, 

79* ' 

— urinarj' gonadotropins in, 1* 

— urinary 17-ketosteroids in, 79* 

Cushing’s sj'ndrome: see Cushing’s 

sj'ndrome 

diabeles insipidus 

— compared with psj'chogenic 
polydipsia; use of hx'pertonic 
saline infusions in differential di- 
agnosis of; efi'ect of pitressin in- 
travenously, 464 1, 753* 

— 17-ketosteroid excretion in, 753* 

— treatment of, by intranasal use 
of posterior pituitary powder, 
753*, 828* 

— with postpartum pituitarj' ne- 
crosis, 75 

dwarfism 

— hj-pophj'seal; comparison with 
“rudimentarj- ovarj'” sj'ndrome, 
385*, 665* {see also Pituitarj', dis- 
orders, sj'ndrome) 

— pregnancj' in; congenital ab- 
normalities of fetus, 532 

gigantism, urinarj' gonadotropins 

in, 1* 

hj'po-adrenal function of pituitarj- 

origin; plasma protein pattern in, 
559* 

hypopituitarism 

— excretion of ll-oxj'corticoste- 
roids and 17-ketosteroids in, 331* 

- — hj'popituitarism, hj'po-adrenal- 
ism and diabetes mellitus (post- 
thj'roidectomj'), 376 

— possible role of, in depression of 
renal function in mj'.xedema, 801* 

hj'pothjToidism, pituitarj' tj'pc, 

with impaired renal function, 74 

irradiation of pituitarj' in treat- 
ment of hj'perophthalmopathie sj'n- 
drorae in thj'rotoxicosis, 102* 

panhypopituitarism 

— a.ssociated with enlargement of 
the sella turcica, 79* 

— following hemorrhage at the time 
of labor, 79* 

— in patient followed 22 j'car.s after 
removal of craniopharx'ngioma, 
79* 

— 17-kctosteroid and glj'cogenic 
cortieoid excretion in, 79* 

"Pan hj'popiluitarj'’’ eunuchoid- 
ism; spermatogenesis in, as a result 
of testosterone therapj', 7SI* 

Simmonds’ disease; cfTert of II- 

DHCA on arginase actimtj' of red 
blood cells in, 325* 
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PITUITARY (cont.) 

DISORDERS (cont.) 

syndrome of rudimentary ovaries, 

sexual infantilism, short stature, 
congenital defects 

— increased urinary gonadotropins 
in, 11*, 385*, 609, 665* 

— absence of urinary gonadotropin 
in, 807* 

tumors 

— adenomas, chromophobe, 466 f 

— craniopharyngiomas, 466 f 

— craniopharyngiomas in children; 
related lesions of h 3 'pophysis and 
hj'pothalamus; evaluation of 
ti’catment, 376 

— parapituitarj' tumors, 466 f 

— studies on, 466 f 

foldicle-stimdlating hormone (p.s.h.); 
gonadotropins: hormones: see Gon- 
adotropins; and Pituitaiy, prepara- 
tions 

PATHOIiOGY AND PHYSIOLOGY 

— anemia induced bj" h 3 'i)ophj'sec- 
tomy in rats; effect of iron, copper, 
and thyroxine on, 376 

— as mediator in reduction of urinar 3 ’^ 
glycogenic corticoids produced 1 ) 3 ^ 
testosterone therap 3 ’’, 729* 

— changes in basoplnlic cells, follow- 
ing administration of antigonado- 
tropic serum to rats, 447t 

— changes in basophilic cells; in un- 
usual case of Cushing’s syndrome 
with spontaneous remission, fol- 
lowed by virilism, 787* 

— diffuse fibrosis of, in Addison’s dis- 
ease, 134* 

— function, in hyperophthalmopathic 
syndrome of thyrotoxicosis; sup- 
pression of, by administration of 
estrogens, 102* 

— gonadotropin content of, following 
administration of antigonadotropic 
serum to rats, 447t 

— inhibitory effect of dienestrol on, 
688* 

■ — necrosis of, acute postpartum, 531 

— necrosis, postpartum, with diabetes 
insipidus, 75 

— weight; effect of estrogen and 
thiouracil on, in rats, 531 

PREPARATIONS 

anterior, lyophilized suspension; 

adrenotropic, renotropic and cardio- 
tropic activity of, in thyroidecto- 
mized rats, 303 

adrenocorticotropic hormone 

— clianges in circulating leukocytes 
induced b 3 ^, in normal subjects 


PITUITARY (cont.) 
preparations (cont.) 

and in Addison’s disease, 458 f 

— effect on rat’s adrenal cortex and 
tlymius; chemical and c 3 dochem- 
ical studies, 457t 

— in normal human female urine; 
effect on ascorbic acid level in 
adrenal, 71 

— metabolism of electroL'tes, ni- 
trogenous principles, steroids, etc., 
following administration to hu- 
man subjects, 458 1, 459 1 

— urinaiy uric acid-creatinine ratio 
following administration of, 459 f 

diabetogenic hormone 

— diabetes produced b 3 ' pituitaiy 
extracts, 304 

— diabetogenic extract; effect on 
growth and diabetes in normal 
animals, 75 

follicle-stimulating liormonc 

(F.S.H.): see Gonadotropins 

gonadotropic hormorie: see also 

(gonadotropins; Pregnanc 3 '; Tests 

— anterior pituitaiy reaction in 
prcgnanc 3 '; determined by h 3 'pcr- 
emia AZT, 159* 

— anterior pituitaiy reaction in 
pregnancy; determined b 3 ' influ- 
ence upon spermatogcnic activit 3 ' 
of testis, in toad, 653* 

— gonadal stimulation following 
administration of antigonado- 
tropic scrum to rats, 447t 

— gonadotropin (equine); develop- 
ment of antihormones, 466 f 

lactogenic hormone; effect of estro- 
gen and thiouracil on, in rats, 531 

posterior pituitar 3 ’- extract; in 

treatment of prolonged labor, 532 
thyrotropic hormone 

— thyroid stimulating hormone in 
blood of rats treated with thio- 
urea, 378 

— effect of iodine and adrenalin on, 
in Graves’ disease, 532 

— effect on ability of th 3 U'oid to col- 
lect radioactive iodine, 235* 

— effect on radio iodine uptake, in 
metastases of thyroid carcinoma, 

467t 

— inhibition of action by adminis- 
tration of thyroxine, in rats, 235*, 
251 

— production of exophthalmos and 
changes in fat metabolism in 
guinea pig, 305 

PLASMA: see Blood 
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POLYDIPSIA, psychogenic, compared with 
diabetes insipidus; use of h 3 'pertonic 
saline infusions in differential diagnosis 
of, 464 1, 753 • 

POLYOSTOTIC FIBROUS DYSPLASIA, 
a defense of the entitj-, 307* 

testosterone therapj- in; improve- 
ment of vision, 455 f 

POLA’URIA: effect in hj’drated subjects of 
infusion of hj'pertonic saline, in healthy 
young adults; in polj’uria of both neuro- 
hj'pophj’seal and psj’chogenic origin; in 
diabetes mellitus, with and without 
polyuria; and in renal insufficiency, cal- 
culi and calcinosis, 464 f, 753* 

POSTGRADUATE COURSE IX EXDO- 
CRIXOLOGA'; see Association 

PRECOCIOUS PUBERTY: see Puberty, 
precocious 

PREGXANCA': see also Estrogens; Fetus; 
Gonadotropins; Menstruation; Ovarj-; 
Sterilitj" Tests; Uterus 

abortion; pregnandiol precipitation 

test as aid in management of, 351* 

— habitual; preconceptional proges- 
tin therapj' for, 609 

blood gonadotropins and vaginal 

smears in; correlation with sex of 
fetus, 450t 

effect of thiouracil derivatives in, 47* 

estrone clearance in, 519* 

glucuronidase activitj- in tissues of 

endometrium, mj'ometrium, placenta 
and ovarj', 535* 

labor; induction with methergine, 606 

— prolonged; treatment with poste- 
rior pituitarj- extract, 532 

uterus; relation of hydrostatic condi- 
tion of, to size and shape of conceptus, 
474 

pregnanediol excretion, antepartum 

and postpartum, 608 

pregnanediol excretion increased bj- 

diethj'lstilbestrol, 609 

COMPLICATION'S AND SEQUELAE 

and diabetes insipidus; postpartum 

pituitarj' necrosis, 75 
and diabetes mellitus; effect of dia- 
betic and prediabetic pregnancies 
on fetus and newborn infants, 727, 
728 

— maternal, obstetrical, chemical, 
fetal and placental abnormalities, 
471 

— treatment with insulin; effect on 
maternal and infant mortalitv, 
230 

and hyperthyroidism ; congenital 
abnormalitj- in fetus, 767* 


PREGXAXCY (cont.) 

COMPLICATIONS AND SEQUELAE (cOnt.) 

— treatment with thiouracil; effect 
on fetus and on fetal thvroid, 47*, 
469 1, 767* 

— and infectious hepatitis; estrone 
clearance in, 519* 

Chiari-Frommelsj'ndrome; histori- 
cal re-view and case report, 608 
hemorrhage at time of labor: fol- 
lowed bj' acute postpartum necro- 
sis of pituitarj', 75, 531 

— followed bj' panhj'popituitar- 
ism; excretion of glj'cogenic corti- 
coids and 17-ketosteroids in, 79* 

hydatidiform mole; relation to 

eclampsia, 605 

— chorionic tumor; use of South 
African frog for diagnosis of, 289* 

in pituitary dwarfism; congenital 

abnormalities of fetus, 532 
late pregnancj' accidents', preven- 
tion of, bj' diethj'lstilbestrol ther- 
apy, 609 

necrosis of pituitary, acute, post 

partum, 75, 531 

toxemias of: glucuronidase activitj' 

in serum during normal and toxemic 
pregnancj'; effect of stilbestrol on, 
in normal puerperium, 535* 

— thromboplastin; relation to tox- 
emia of pregnancj'; antothrombo- 
plastin, 473 

DIAGNOSIS 

comparison of color chemical test 

for pregnanediol, with Friedman 
test, 608 

determination of time of concep- 
tion, 606 

estimation, colorimetric, of urinarj- 

pregnanediol, 457t 

Guterman test, evaluation of, 008 

Hogben test, evaluation of, 006 

hj'percmia AZ test, 159* 

rapid pregnandiol precipitation 

test for diagnosis of, 351* 

rapid test for, using male toad, 

653* 

ESTROGENS f rROGESTERONE; IN: .'CC EstrO- 
gens 

GONADOTROPINS IN: see Gonadotropins 
URINE in: see Estrogens; Gonadotropins: 
Pregnanev, diagnosis 

PREGXAXE DERIYATIVE, urinary, in 
precocious pubertj-, 171* 
PREGXAXEDIOL fpregnane-dioLs and 
-triols): see also Estrogen-, in urine; 
Pregnancj-, diagnosis 

comparison of color chemical test 

for, with Friedman test, COS 
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PREGNANEDIOL (cont.) 

excretion; nuiepartum and ijost.jjar- 

tum, 60S 

— in arrhenohlasf-oma, 607 

— increased by diclliylstilbcstrol, 609 

— in menslrual cycle and in studj' of 
corpus luteum function, 44 Of 

— in precocious puberty, 171* 

precipitation test for diagnosis of 

pregnancy, 351* 

PREGNANELONE: see Estrogens 
PREGNENOLONE: see Estrogens 
PREMATURE INFANTS: see Infants 
PREPUCE: developmental separation from 
glans penis by topical application of 
steroid hormones, in human infants and 
in squirrels, 192* 

PROGESTERONE: see Estrogens, effects, 
therapy, etc.; Menstruation; Steroids; 
Uterus 

PROGRAMS: see Association 
PROMIZOLE: goitrogenic activity of, 378 
PROPYLTHIOURACIL: see Thiouracil 
PROSTATE: see incidental to disorders of 
Testis; effects of Androgens, and Gon- 
adotropins 

PROTEIN METABOLISM 
influence of protein intake on excre- 
tion of 1 1-oxj'co.rticosteroids, 331* 

plasma protein pattern (determined 

by Tiselius electrophoretic technique) 
in various endocrinopathics; effect of 
treatment, 559* 

catabolism of; role of adrenal cortex 

in, following trauma, 461 f 
PSEUDOHERMAPHRODISM: see Her- 
maphrodism 

PSYCHIC FACTORS: behavior and psy- 
chologic problems of young diabetic pa- 
tients, 231 

differential diagnosis of diabetes in- 
sipidus and psychogenic polydipsia; 
use of hypertonic saline infusions in, 
753* 

emotional factors in obesity, 225 

estrogenic hormones, as psychic fac- 
tor, in treatment of menopause, 228 
psychiatric and endocrinological fac- 
tors in the menopause, 226 
psj^choneurosis associated with hy- 
perostosis frontalis interna, etc., 624* 

relation to menstrual misbehaviors, 

659* 

social and psychological readjust- 
ment under endocrine therapjq in 
pseudohermaphrodism, 456 f 
PSYCHOSIS, manic-depressive, in hyper- 
parathyroidism, following removal of 
parathyroid adenoma; relationship of 
alterations in calcium and phosphorus 
metabolism to, 152* 


PUBERTY: .see also Cliildren; Growth; 

Menstruation; Ovary; Testis; Virilism 
- in girls with diabetes mellitus, in rela- 

tionship to level of conlTol of disease, 
727 

rnEcocious 

associated witli po^mstotic fibrous 

dj'splasia, 307* 

constitutional tj'pc; comparison 

with other iypes; sugar tolerance; 
excretion of gonadotropins and 
steroids; effect of progesterone and 
of unilateral ovariectomy in, 171* 
diffcrcni.ial diagnosis; ovarian pa- 
thology; excretion of gonadotropin 
and 17-kotosteroids; effect of re- 
moval of polycystic ovary, 11* 

following administration of anti- 

gonadotropic scrum, in rat, 447t 

“macrogenitosomia”; congenital 

adrenocortical insufficiencj' asso- 
ciated with, 604 
urinaiy steroids in, 543* 


•p ADIOACTIVE IODINE: see Iodine 
^ RADIO IODINE: see Iodine 
REPRODUCTION : see Menstruation; Preg- 
nanej^’ Ovary; Sterility; Testis 
RESPIRATORY QUOTIENT: in diabetes 
mellitus following oral ingestion of glu- 
cose and fructose, with and without in- 
sulin, 472 

ROENTGEN RAY THERAPY: see Irradi- 
ation 

ROTH-KVALE (HISTAMINE) TEST in 
diagnosis of pheochromoctyoma, 475* 
RUDIMENTARY OVARY SYNDROME: 
sec also Ovary; Sjuidromc 

anatomical, biological and clinical 

manifestations, 388* 


qALIVARY glands, swelling of, with 
^ salivation, during sublingual application 
of desoxycorticosterone acetate in treat- 
ment of Addison’s disease, 134* 
SARCOID, hypercalcemia and corneal le- 
sions in, 644* 

SCHERING award and research funds; see 
Association, news 
SEMEN : see Testis, spermatozoa 
SERUM: see Blood 

SEX: see also Gonad; Hermaphrodism; 
Ovary; Testis 

characteristics, sccondaiy: (see also 

Breast; Hair) 

— auricular hairs; relation to race, 
endocrine stimulation and urinary 
steroids, 465 f 

distribution in arthritis, 201* 
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SEX (coni.) 

hormones: see Androgcrus; Estrogon-s; 

Steroid.s 

of fetus; correlation of blood gonado- 
tropin.? and vaginal smears of mother 
with, 450 1 

SI.MMOXDS’ DISEASE: see Pituitary, dis- 
orders 

SKIN, lupu.s erytbematosis di-sseminatus; 
effect of testosterone on e.^cretion of 
glycogenic corticoids and of I7-fcetos- 
teroids in, 729* 

pigmentation: see Addison’s disease: 

and Pigmentation 

striae: see Cushing’s syndrome 

telangiectasis in thyrotoxicosis, " rela- 
tion of amount of axillary hair to, 52* 

SLEEP, effect on excretion of 17-l:etosteroids 
in urine, 264* 

SME.A.R: see also Menstruation; Ovary 

urethral; evaluation of, as inde.x of 

androgenic deficiencv in the male, 
186* 

vaginal and cervical; in comparative 

study of cornification in human sub- 
jects in various stages of menstrual 
cycle, 749* 

vaginal; in menopause; effect of estro- 
gen therapy, 451 f 

vaginal; in pregnancy; correlation 

with sex of fetus, 450 f 

vaginal, in “rudiraentarj' ovary” 

syndrome, 385* 

vaginal, in study of clinical effects of 

dienestrol, 6SS* 

SOCIAL and psychological readjustment 
under endocrine therapy in pseudo- 
hermaphrodism, 456t 

and psychologic problems of young 

diabetic patient.?, 2.31 

SODIUM: see also .4.ddison’s disease; and 
Chloride 

method for estimation of, in body 

fluids, 72 

SPER.MATOZOA: see Testis 
SQUIBB, E. R. .4XD SONS award: see .As- 
sociation, awards 

SQUIRREL, effect of topical application of 
steroid hormones on separation of pre- 
puce from glans penis; on prostate; and 
on seminal vesicles in, 192* 
STEPtlLITY; .see also Eunuchoidism; Hypo- 
gonadism; Menstruation; Ovary, Preg- 
nancy; Testis, spermatozoa 

azoo.spermia without impairment of 

Sertoli or Leydig cells of testis; gon- 
adotropic and 17-ketostcroid e.xcretion 
in, 493* 

in female; analysis of 2.57 ca.-es, 610 

oligospermia in male pvnocomastia, 

5S0* 


STERILITY fcont.) 

semen analysi.s in, 605 

.seminal fluid acid pho-sphata.se in, 604 

spermatogenesis in ”pan-hv-popstui- 

tary” eunuchoid, as a result of testos- 
terone therapy, 781* 

STEROIDS: see also Adrenals, steroids; 

.Androgens: Estrogens; L'rine 
.cj.'riEOGErrs: see .Androgens 
coBTrcosTETHoms, coErncoros: .Adren- 

als, steroids 

ESTEOGESs: see Estrogens 

1 7-EETO-STEEOID5 

in urine, decreased excretion 

caused by estrogen therapy in nor- 
mals male, 186* 

during progesterone therapy of 

uterine ffbromyomata, 44Gf 
effect of administration of adren- 
ocorticotropic hormone of pituf- 
tarv to human subjects, 4581, 
4.59 1 

effect of chronic dehilitv on, 

264* 

effect of dienestrol therapv on, 

688 * 

effect of sleep on, 264* 

effect of testosterone on, 729* 

effect of trauma and disease on, 

264* 

in a case of ovotestis; effect of 

removal of ovotestis on, 455t, 
741* 

in acromegaly, 636* 

in anl:yIosihg .spondylarthritis 

and in rheumatoid arthritis, 201 * 

in anore.xia nervosa, 79* 

in arrhenoblastoma, 607 

in azoospermatic testicular syn- 
drome, 493* 

in bums, 331* 

in cretinism, .50.3* 

in Cushing's .sv-ndrome, .543*, 

559* 

in endocrine and other disorder? 

79* 

in eunuchoidism, ISO* 

in eunuchoidism with hy^sir- 

thyroidism, 566* 

in hermaphrodism, .543* 

in hypogonadal male, 1 86* 

in male gv-necoma=^tia, .586* 

in mongolism, .503* 

in myotonia djtstrophica, .50-3* 

in normal and a’onormal 

ject,-: e.ffect of treatment on, .3-';i* 

in oHnoph.'enia ’'der'ective rr.^-r.'a! 

development I, .50.3* 

in “pan-hypopituitary" 

nuchoidU.'n, 7SI* 


< u- 
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STEllOIDS (cont.) 

17-KETOSTKnOIDS (cOllt.) 

in plicociiroinocyioma with dia- 
betes, 716* 

in precocious pubeidy, 11*, 171*, 

543* 

in sjuidrome of rudimentaiy 

ovaries, short stature, sexual in- 
fantilism, etc., 11*, 3S5*, GG5*, 
807* 

in virilizing ovarian tumor; ef- 
fect of removal of tumor, 115* 

in virilism, 11*, 331* 

level, correlated with histology 

of adrenal, 503* 

methods for determination of, 

451 1, 453 1, 795 

II-oxycouticosteroids: see Adrenals, 
steroids 

STEROIDS, and adrenal extracts; assaj' for 
protective action against toxins, G9 

color reactions of, 3G4*, 452 f, 453 f, 

454t, 457t, 701* 

color reactions of; meta-dinitro- 

benzenc and antimonj''-tiichlorido, 
454 1 

effects of topical application of, on 

developmental separation of the 
prepuce from the glans jicnis, 192* 
estrogenic; simple quantitative co- 
lorimetric method for estimation of, 
701* 

in urine : 

— in adrenal virilism and in pseudo- 
hermaphrodism; effect of adronal- 
ectom}^ on, 533 

— in normal Caucasian men; rela- 
tion to auricular hair, 4G5t 

— in obesity, 462 f 

— photometric estimation of estro- 
gens in, 364* 

— relation to diagnosis of adrenal 
cortical tumors and adrenal corti- 
cal hyperplasia; quantitative and 
isolation studies, 543* 

— utilization of liquid chromato- 
gram technique in colorimetric 
estimation of pregnanedio!, 457t 

— various types of steroid hor- 
mones; neasurement of, by con- 
comitant application of Zimmer- 
mann and Kober reactions, 453 f 

sex, relationship to weight of 

adrenal glands in hamsters and rats, 
463t 

STILBESTROL: see Estrogens 
STREPTOMYCIN in the treatment of 
thiouracil agranulocytosis, 219* 

SUGAR: see Carbohydrate metabolism: Dia- 
betes mellitus 


SYNDROME, Chiari-Frommel; liistorical 
review and case report, 608 

• Cushing’s; sec Cushing’s syndrome 

■ liyperophthalmopathic, in thyroid 

disease, 102* 

hyperostosis frontalis interna, not a 

clinical entity, 624* 

■ Laurencc-Moon-Bicdl; description of 

two cases, familial, 780 

• rudimentary ovaries, short stature, 

sexual infantilism {sec Ovary), 11*, 
385*, 665*, 807* 

testicular; produced by absence of 

germinal epithelium witbout impair- 
ment of Sertoli or Lej’dig cells; gon- 
adotropic and 1 7-ketostcroid excre- 
tion in, 493* 


rjpABLES, for predicting height of children, 

TEMPERATURE body, correlation of, with 
endometrial biopsjq 451 f 

bod}'; correlation of, with viscosity 

of cervical mucus and ovulation, 610 

effect on speed of pregnancy test, 

653* 


effect on hydrolysis in determination 

of total urinary 17-kctosteroids, 795* 

skin and rectal, in men, during c.x- 

treme cold, 73 

TESTIS: sec also Androgens; Gonad; Gon- 
adotropins; Hypogonadism; Sterility 
absence of germinal .epithelium with- 
out impairment of Sertoli or Lcydig 
cells; urinary gonadotropic and 17- 
ketosteroid excretion in, 493* 

effect of castration on blood regener- 
ation in thyroidectomized rats, 306 

hermaphrodism: (sec also Hermaph- 

rodism) a case of ovotestis, 741* 

new testicular hormone; specific func- 
tion of Sertoli colls established, 493* 

undcsccndod, bilateral, 566* 

preparations: sec Androgens 
SPERMATOZOA, acid phosphatase in seminal 
fluid in sterility, 604 

azoospermia, without impairment 

of endocrine function, 493* 

in sterility; semen analysis, 604, 605 

oligosiJcrmia associated with gyn- 
ecomastia, 586* 

— — seminiferous tubule failure; uri- 
nary gonadotropins in, 1* 

spermatogenesis; effect of pregnen- 
olone and of testosterone on, 227 

spermatogenesis in a “pan-hypo- 

pituitary” eunuchoid, as the result 
of testosterone thcrajiy, 781* 

spermatogenic activity in toad, as 

influenced by chorionic gonadotro- 
pin, 653* 
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TESTIS (cont.) 

Tumors, adenoma testiculare of Pick, 
without masculinization; large breasts; 
liigh urinarj' gonadotropins, 456 f 

androblastoma, 228 

feminizing testicular tumor with 

atrophy of other testis, gj'neco- 
mastia, increased excretion of estro- 
gen and absence of gonadotropin in 
urine, effect of removal, 438* 

homologous ovarian and testicular, 

227, 228 

gonocytoma, 227 

TESTOSTERONE: see Androgens 
TESTOSTERONE PROPIONATE: see An- 
. drogens 

TESTS: see also Methods 

antimony-trichloride, in color re- 
actions of steroids, 4541 

Aschheim-Zondek, new hyperemia 

AZT, 159* (see also Gonadotropins; 
Pregnancy, diagnosis; Tests, for preg- 
nane}') 

basal metabolism; method for assur- 
ing accuracy in, 304 

color reactions of steroids, 364*, 452t, 

453t, 454t, 457t, 701* 

estrone clearance test for liver dis- 
ease, 519* 

for adrenal cortical function; urinary 

uric acid-creatinine ratio, following 
administration of ACTH, 459 f 
for estrogens; quantitative colori- 
metric, 364*, 452t, 701* 

for hydatidiform mole; gonadotropic 

hormone assay in urine, using South 
African frog, 289* 

for pregnancy 

— colorimetric estimation of urinaiy 
pregnanediol, 457 1 

— comparison of color chemical test 
with Friedman modification of the 
Aschheim-Zondek test, 608 

— for determining the time of ovula- 
tion and conception, 606 

— Guterman, evaluation of, 608 
— Hogben, evaluation of, 606 

— hyperemia AZ test, 159* 

— rapid pregnandiol precipitation 
test, 351* 

— rapid, using male toad, 653* 

in diaheles mclliliis 

— Exton-Rose (two-dose) sugar tol- 
erance test, in diagnosis, 229 
— fallacy of, 232 

— for ketosis, 229, 230 

— simple, for blood ketones in dia- 
betic acidosis, 230 

Koher reaction: modification of, for 

estimation of estrogenic steroids, 701* 


TESTS (cont.) 

Koher reaction, used concomitantly 

n-ith Zimmermann reaction for esti- 
mation of steroid hormones in urine, 
453t 

meta-dinitrobenzene, in color reac- 
tions of steroids, 454t 

Roth-Kvale (histamine) in diagnosis 

of pheochromocytoma, 475* (see Phe- 
ochromocytoma) 

urethral smear test for androgenic de- 
ficiency, 186* ‘ 

use of hypertonic saline infusions in 

differential diagnosis of diabetes in- 
sipidus and psychogenic polydipsia, 
464t, 753* 

Zimmermann and Koher reactions 

(see Tests, Koher) 

TETANY : see Parathyroids 
THIOCYANATE, potassium; effect on col- 
lection of radioactive iodine by th}'roid, 
2.35* 

production of goiter and of myxe- 
dema by, 235* 

THIOURACIL 

EFFECTS 

and estrogen; effect of, on lacto- 
genic hormone and weight of pitui-; 
tary, 531 

derivatives of thiom-acil: 

— effect of transmammar}' admin- 
istration of, in rat, 47* 

— effect on fetuses and infants, 47*, 
381 

— th}'Toid hormone administered 
with; prevention of th}Toid hy- 
perplasia in rat, 47* 

— transplacental transmission of, 
in rat, 47* 

effect on collection of radioactive 

iodine by th}Toid, 235* 

effect on creatine metabolism in 

th}Totoxicosis, 381 

effect on fetus, 47*, 381, 469t 

effect on iodine content of human 

fetal thyroid, 767* 

effect on mitotic activity and 

wound healing in corneal epi- 
thelium of rat, 468t 

effect on radioiodine uptake in 

metastases of th\'roid carcinoma, 
467t 

inhibitor}' effect on blood regener- 
ation in rat, 306 

production of goiter and of my.x- 

edema by, 235* 

THEmiLPT 

combined with radioiodine, in toxic 

goiter, 235* 

in diabetes melhtus associated with 

hypcrth}Toidism, 234 
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TI-IIOURACIL (cont.) 

thkhai’Y (cont.) 

in hyplertliyroiclism, 7G, 77, 78, 

102*, 219*, 234, 235*, 305, 377, 379, 
380, 381, 506*, 707*, 812*, 830* 

in hj'perUiyroidisni complicating 

pregnancy, and its effect on the hu- 
man fetal tliyroid, 707* 

in hyperthyroidism witiioul goiter, 

377 

in leukemia, 225, 780 

in thyrotoxicosis, following treat- 
ment witli aminothiazole, 812* 

methjdthiouracil in treatment of 

hj’^pcrthjwoidism in pregnanej^; ef- 
fect on thyroid gland of fetus, 47* 

observations on tlie use of, in tlij"^- 

roid disease, 380 

proiJjdthiouracil in ])i-coi)crativc 

preparation of th 3 n'otoxic patients, 
212 * 

propjdthiouracil in treatment of 

Ii 3 'pcrthjn‘oidism, 304, 377 
2 -thiouracil, in treatment of con- 
gestive heart failure, 74 

TOXICITY 

agranulocytosis from, in treatment 

of h 3 'perophthalmopathic s 3 'ndromc 
in thyroid disease, 102 * 

agranuloc 3 "tosis from; streptomy- 
cin therapy in, 219* 

cause of perosis in chicks, 70 

complications following adminis- 
tration of; prevention of agranulo- 
cytosis, 305 

fatal agranulocytosis from, in 

treatment of th 3 n-otoxicosis, 78 

fatal jaundice from, 830* 

granulopenia during treatment of 

hyperthyroidism associated witli 
eunuchoidism, 566* 

THIOUREA; thyroid stimulating hormone 
in blood of rats treated with, 378 
THROMBOPLASTIN; active principle of 
placental toxin; antithromboplastin, 473 
THYMUS, aberrant parathyroid tissue lo- 
cated in ,152* 

effect of pituitary adrenocortico- 
tropic hormone on, in rat, 457t 
THYROID: see also Iodine; Thiouracil 

DISORDERS 

adenomas; clinical significance of 

functional behavior of, 380 
adenomas; radio iodine fractiona- 
tion studies of, 380 

carcinoma, metastatic, studied 

with radioactive iodine, 467t 

correlation between structure and 

function of benign and malignant 
tumors, studied 63 ’^ radioactive 
iodine, 235* 


THYROID (cont.) 

DISORDERS (cont.) 

■ neoplasia; jjos.sible I'clation to h3'- 

pcrplasia, 77 

■ tli3’Tocardiac disease, value of thy- 

roidectomy in, 379 

GOITER, endemic goiter and iodine-lack 
theory; prophylaxis, 58*, 60*, 62*, 
820* 

induced 63 " promizole, in animals; 

effect of graded doses of th 3 U'oxine 
on, 378 

induced by therapy with potassium 

thioc 3 nanato and with thiouracil; 
excretion of radio iodine in, 235* 

in two brothers with sporadic cre- 

f.inism, 77 

on an iodinc-frcc diet grown by 

h 3 Ylroponics, and excluding goiter 
noxa, 714* 

paroxysmal swelling of thyroid in 

l)heochromoc 3 Toma, 475* 

surgery of the thyroid gland, 379 

ioxic (exophthalmic goiter; Graves’ 

disease) see also Thyroid, l^^pcr- 
thyroidism 

— changes in pi'ominencc of C 3 ’'cs in 
various thyroid states, 306 

— lO'pcrophthalmopathic S 3 m- 
drome; treatment; urinaiy 17- 
ketosteroids, estrogens and gon- 
adotropins in, 102 * 

— intractable exophl' almos, sur- 
geiy of, 379 

— pathogenesis of cirrhosis of liver 
in, 379 

— radio iodine; excretion in urine 
and collection b 3 '^ thyroid, 235* 

— some vulgar errors regarding 
diagnosis; plea for earL"^ surgery, 
77 

— thcrap 3 '’: (medical and surgic.il) 
sec Hypertlyu-oidism under Thy- 
roid; Iodine; Thiouracil 

— th 3 u-otropic hormone of pitui- 
tary; effect of iodine and adrena- 
lin on, in Graves’ disease, 532 

HYPERTHYROIDISM 

antagonism to, and treatment with 

vitamin A; effect on blood cho- 
lesterol, 574* 

cholesterol, cholesterol esters and 

phospholipid phosphorus in blood, 

76 

creatine metabolism in, 381 

metabolism of radio iodine in, 235* 

specific gravity and protein con- 
tent of blood plasma, 75 

specific renal functions in, SOI* 

without goitci, 377 
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THYROID (coni.) 

HV PERTH VnOlDlSM (cont.) 

complicalions and sequelae, associ- 
ated with diabetes mellitus, amenor- 
rhea, and melanoderma; recurrence 
caused by head trauma, 303 

— associated with diabetes melli- 
tus in two combinations; effect 
of treatment with thiouracil, 2.34 

— complicating pregnancy; treat- 
ment with thiouracil; effect on 
human fetal th\Toid, 47*, 469t, 
767* 

— hypotrichosis axillaris in thyro- 
toxicosis; correlation with telan- 
giectasis of skin, “liver palms,” 
and gynecomastia, 52* 

— in a prepuberal eunuchoid; thio- 
uracil therapy, 566* 

— iodism, severe, as a complica- 
tion, 212* 

— parathyroid insufficiency, fol- 
lowing thyroidectomy, 433* 

therapy, agranulocytosis from thio- 
uracil therapj- (see Thiouracil), 
78, 102*, 219*, 305, 566* 

— estrogenic therapy in, 380 

— fatal agranulocytosis from thio- 
uracil therapy, 78 

— fatal jaundice from thiouracil 
therapy, 830* 

— radiation therap}' in, 380 

— surgery of thyroid gland, 379 

— with aminothiazole, 812* 

— with iodine: see Iodine 

— with radio iodine, 78, 235*, 377, 
378, see also Iodine, radio 

— with streptomycin; in agranu- 
locytosis caused by thiouracil, 
219* 

— with thiouracil and derivatives, 
76, 77, 78, 102*, 219*, 234, 235*, 
305, 377, 379, 380, 381, 566*, 
767*, 812*, 830* (see Thiouracil) 

HYPOTHYROIDISM 

cholesterol, cholesterol esters and 

phospholipid phosphorus in blood, 
76 

effect on creatine metabolism, 381 

excretion of 1 1-oxycorticosteroids 

and of 17-kctosteroids in, 331* 

pituitary type, with impaired renal 

function, 74 

cretinism, and iodine-lack theorv, 

820* 

— 17-ketosteroids in urine, 503* 

— sporadic, in two brothers with 
goiter, 77 

myicdema, and heart disease; dif- 
ferential diagnosis, 46St 


THYROID (cont.) 

HYPOTHYROIDISM (cOnt.) 

— controlled by thyroid extract for 
.52 j'ears, 76 

— meustruation in, 467 j 

— produced by methylthiouracil, 
in rat; prevention of, by adminis- 
tering thyroid hormone, 47* 

— produced by thiouracil and by 
potassium thiocyanate, 235* 

— produced by 2-thiouracil, 74 

— specific renal functions in, 801* 

— urinary gonadotropins in, 1* 

— with hyperparathyroidism; thy- 
roid therapy in, 152* 

therapy: see Thyroid, preparations 

PHYSIOLOGY' AXD P.YTHOLOGY' 

and adrenal interrelations, 52* 

carbohydrate appetite of hyper- 

thyroid rats, determined by taste- 
threshold method, 467t 

effect of liver feeding on growth 

and ovarian development in hyper- 
thyroid rats, 532 

effect of thiouracil therapy in 

mother on iodine content of fetal 
thyroid, 47*, 469t, 767* 

effect of thiouracil therapy in 

mother rats and rabbits on thyroids 
of suckling offspring, 47* 

inhibitors; effect of, on the metab- 
olism of iodine and on formation of 
thj'TOxine, 235* 

nerve supply; role in autotrans- 
plantation of, 75 

physiology; use of radio iodine in 

the study of, 235* 

thiouracil and potassium thio- 

ej’anate; effect on collection of 
radioactive iodine bv thvroid gland, 
235* 

thjToid stimulating hormone in 

blood of rats treated with thiourea, 
378 

— — thyrotropic hormone of pituitary; 
effect on ability of thyroid to col- 
lect radioactive iodine, 235* 

thyrotropic hormone of the pitui- 

taiy, producing exophthalmos and 
changes in fat metabolism, in guinea 
pig, 305 

PHEP.YR.ITIONS 

diiodotryosine; steps in synthesis 

of, as studied hy transformation of 
radioactive iodine, 235* 

effect of treatment with, in ca«c 

of congenital defects, short stature, 
retarded sexual development, no 
urinary gonadotropins, ^7* 

effect on menstruation, 467) 



S72 


INDEX TO VOLUME 7 


Volume 7 


THYROID (corn,.) 

PKioi’AnATroNs (cont.) 

llij'roicl cxlract; in control of 

myxedema in one patient for 52 
years, 76 

tlij-^roid liormonc, adminislercd 

with methylthiouracil; prevention 
of thyroid hyporphisiu in rat, 47* 

thj’roxine; and tlij’roid extract, in 

treatment of Jiyperophtlialmopatli- 
ic syndrome in Uiyroid disease, 
102 * 

thyroxine; efTect of graded doses 

on experimental goiter induced bj' 
promizolc, 378 

thj'roxine; effect of, on response of 

h 3 'poph 3 ’'sectomized rat’s tIj 3 n-oid 
to thyrotropic hormone, 251 

th 3 'roxine; s 3 'ntliesis of, as studied 

1 ) 3 ’' transformation of radioactive 
iodine, 235* 

thyroxine, witli and without eo- 

balt; stimulating effect on blood re- 
generation following tliyroidectom 3 ’^, 
in rat, 306 

THYROTOXICOSIS: see Th 3 'roid, goiter 
and hyperthyroidism 

THYROXINE: sec Th 3 ’'roid, preparations 
TIME scnsitivit 3 '’ to chorionic gonadotropin 
in h 3 ’-peremia AZ test, 159* 
TISELIUS electrophoretic technique in de- 
termination of plasma protein pat- 
tern, 559* 

TOAD, male, used for rapid pregnanc 3 ’’ test, 
653* 

TOXIC ADENOMA: sec Thyroid, h 3 'pcr- 
thyroidism 

TOXIC GOITER: see Thyroid, goiter and 
liyperth 3 u-oidism 

TOXINS, bacterial; protective power of ad- 
renal preparations against, 460 f 
TRAXTSPLANTATION: intraocular trans- 
plants of endometrium, in study of 
menstrual cycle in monke 3 '^, 449 1, 611* 
TRAUMA: effect on urinary cortin, 70, 70 

effect on urinary 17-ketosteroids, 

264* 

of head, causing reactivation of tl^’^- 

rotoxicosis with associated diabetes, 
amenorrhea and melanoderma, 303 

subsequent protein catabolism; role 

of adrenal cortex in, 461 f 
TUBERCULOSIS: see also incidental to 
Addison’s disease 

lupus erythematosis disseniinatus; ef- 
fect of testosterone on excretion of 
gl 3 '’cogenic corticoids and of 17- 
ketosteroids in, 729* 

TUMORS; 

adenoma testiculare of Pick, see 

Ovar 3 ' and Testis, tumors 


TUI\IORS (cont.) 

arrlienoblastoma, see Ovary, tumors 

cliromaflinoma, sec Pheochromoc 3 '- 

toma 

chromophol)e adenoma, see Pituitary 

clinical significance of functional be- 

Iiavior of adenomas; radio iodine frac- 
tionation studies, 380 

correlation between structure and 

function of benign and malignant tu- 
mors; radio iodine studies, 235* 

craniopharyngioma, see Craniopha- 
ryngioma; and Pituitaiy . 

endothelioma, treatment, see Estro- 
gen, tlierap 3 ’ 

feminizing, of testis, sec Testis, tu- 
mors 

fibrom 3 ’-omata, sec Uterus 

gonoc 3 'toma, sec Ovar 3 " and Testis, 

tumors 

granulosa-ccll, sec Ovary, tumors 

homologous ovarian and testicular, 

sec Ovaiy and Testis, tumors 

h 3 nlatidiform mole, sec H 3 "datidiform 

mole; and incidental to Pregnanc 3 ", 
tests 

neoplasia; possible relation to ly'- 

perplasia, 77 

of adrenal cortex, see Adrenals, tu- 
mors 

of adrenal medulla, sec Pheochromo- 

toma 

of breast, see Breast 

of Ovary, see Ovaiy, tumors 

of parathyroids, see Parath 3 'roids 

of pituitaiy, see Pituitar 3 ', tumors 

of testis, sec Testis, tumors 

of th 3 n-oid, see Th 3 U-oid 

mammar 3 ’’, see Breast 

pheochromocytoma, see Pheochrorao- 

c3"toma 

therap 3 ’^, see Androgens; Estrogens; 

Iodine, radioactive 

virilizing, see Ovaiy, tumors 

TWINS, in observations on the effect of 
testosterone in premature infants, 708* 
TYPHOID VACCINE, in assay of protec- 
tive power of adrenal extracts and 
steroids, 69 


1 JLCER, duodenal, 
^ intestinal tract 


peptic; see Gastro- 


UNIT; hyperemia rat unit of chorionic 
gonadotropin, evaluation of, 159* 
URETHRA: urethral smear; evaluation of, 
as index of androgenic deficienc 3 ’’ in the 
male, 186* 

URINE; see also under various endocrine 


disorders (urine in); Androgens; EstrO' 
gens; Gonadotropins; Methods; Ste- 
roids; Tests 
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URINE (cont.) 

adrenal corticosteroids in, sec Ad- 
renals, steroids 

androgens in, see Androgens 

calcium excretion in myxedema with 

hyperparathyroidism, 152* 

chemistrj-: methods;' sec Methods; 

Tests 

chloride excretion during glj-cosuria, 

in diabetes, 231 

chorionic gonadotropin in, see Gonad- 
otropins; Pregnancy, diagnosis; Tests 

corticosteroids (corticoids, cortin, 

etc.) in, see Adrenals, steroids 

estrogens in, see Estrogens 

estrone clearance, see Estrogens 

flow: effect in hydrated subjects, of 

infusion of hypertonic saline in: 

— diabetes mellitus, with and with- 
out polyuria, 753* 

— healthy j-oung adults, 753* 

— polyuria of neurohypophyseal and 
of psychogenic origin, 753* 

— renal calcinosis, calculi, and in- 
sufficiency, 753* 

excretion of electrolytes, nitrogenous 

principles, steroids, etc. following ad- 
ministration of adrenocorticotropic 
hormone of pituitary to human sub- 
jects, 438t, 439t 

glycogenic corticoids in, see Adrenals, 

steroids 

gonadotropins in, see also Gonado- 
tropins 

— in syndrome of rudimentary ova- 
ries, short stature, sexual infan- 
tilism, etc. 

— absent, 807* 

— increased, 11*, 385*, 609, 665* 
17-ketosteroids in, see Steroids 

— melituria in healthy .“Imerican men 
with reference to transitory gly- 
cosuria, 473 

methods of quantitative analysis, see 

Methods; Tests 

1 1-oxj-corticosteroids in, see .\drenals, 

steroids 

pituitary hormones in, other than 

gonadotropins (e.g., adrenocortico- 
tropic substance), see Pituitary, prep- 
arations 

pregnancy tests, see Pregnancy, diag- 
nosis; Tests 

pregnanediol in, see Estrogens; Preg- 
nancy 

radioactive iodine in, sec Iodine, 

radioactive 

steroids in, see .\drenals; .\ndrogens; 

Estrogens; Steroids 


URINE (cont.) 

tests for various constituents of, see 

Methods; Tests 

uric acid-creatinine ratio, following 

administration of ACTH, as simple 
test for adrenal cortex function, 459t 
UTERUS; see also Estrogens: Menstruation; 
Pregnancj'; Ovarj' 

abortion, habitual; preconceptional 

progestin therapy for, 609 

abortion; pregnandiol precipitation 

test as aid in management of, 351* 

cerx'ical mucus; cyclic changes in 

\'iscosity and amount; correlation 
with body temperature and ovula- 
tion, 610 

comparison of ceiwieal and vaginal 

cornification in human subjects in 
various stages of menstrual C3'cle, 749* 

endometrial biopsy, 

— • correlation of basal body tempera- 
ture curves with, 451 f 

— demonstrating effect of stUbestrol 
on human ovarian cycle, 450 f 

— in stud}' of effect of orally admin- 
istered estrogen, in the menopause, 
451 1 

— pregnanediol excretion correlated 
with; effect of chorionic gonado- 
tropic on, 446t 

endometrium: architecture of endo- 
metrial vascular bed in the monkey; 
influence of ovarian hormones on, 
449t, 611* 

endometrium: intraocular transplants 

in study of structure of vascular bed in 
menstrual cycle in the monkey: effect 
of prer'ious treatment on, 449t, 611* 

fibromyomata; progesterone therapy 

of, by intramuscular pellet implanta- 
tion, 446 1 

glucuronidase activity in tissues of 

endometrium, myometrium, placenta 
and ovaiy-, 535* 

hydatidiform mole; relation to 

eclampsia, 605 

hydatidiform mole; diagnosis, using 

South African frog for assay of chori- 
onic gonadotropin, 289* 

marked ovarian and uterine stimula- 
tion following administration of anti- 
gonadotropic .serum, in rat, 447 1 

labor; induction with methergine, 606 

labor, prolonged; pituitaiy- extract 

therapy, 532 

relation of hydrostatic condition of, 

to size and shape of conreptus, 474 

■^iVGINA: see also Estrogens: Menstrua- 
tion: Ovary; Uterus 
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VAGINA (cont.) 

ivtropliic vaginitis; dicncstrol (.hcruj)}’^, 

GS8* 

comparison of vaginal and cervical 

cornification in human suhjecls in 
various stages of menstrua! c 3 u;le, 
749* 

mucosa; effect of estrogenic therapj' 

on hj^drogen ion concentration of, 22(5 
smear; in clinical evaluaf ion of dicncs- 
trol i.herapj', 688* 

smear; in menopause; effect of estro- 
gen therapj', 451 f 

smear; in pregnanej'; correlation with 

sex of fetus, 450 f 

smear; in “rudimentary ovaiy” syn- 
drome, 385* 

VAN METER PRIZE AWARD of Ameri- 
can Association for the Studj' of Goiter, 
see Association, news 

VASCULAR SYSTEM: see also Hyperten- 
sion 

abnormalities of, in sj'ndrome of con- 

gcnitallj' aplastic ovaries, sexual in- 
fantilism, short stature, etc., 665* 

artcrj', spiral, of ovaiy; effect of 

gonadotropins on, in rabbits, 447t 

endometrial, in monkej'; study of, 

449 1 

hepato-rcnal factors in circulatoiy 

homeostasis; relation of adrenals to 
formation of a renal vaso-e.xcitor prin- 
ciple, 460 f 

renal blood flow, vascular resistance, 

etc. in hj'perthyroidism and in myx- 
edema, 801* 

VIRILISM: see also Adrenals; Cushing’s 
syndrome; Hermaphrodism; Ovaiy; Pu- 
berty, precocious 

adrenal, associated with mental dis- 
order; effect of adrenalectomy in, 533 

associated with adrenal-like ovarian 

tumor; 17-ketostcroids in urine; re- 
sults of treatment, 115* 

associated with ovarian hypertheco- 

sis; 17-ketosteroids and gonadotropins 
in urine; glucose tolerance; effect of 
ovarian wedge resection, 11* 

following Cushing’s syndrome; en- 
docrine disorders associated with; un- 
usual case, 787* 

in a case of arrhenoblastoma; effect 

of removal of tumor, 606 
produced by testosterone propionate 


Vohanh X 

VIRILISM (cont.) 

in woman treated for carcinoma of. 
breast, 423* 

iirinaiy 1 1-o.xycorticosteroids and 17- 
ketosteroids in, 331* 

urinary steroids in, 543*, see also 

Steroids 

VITAMINS, ascorbic acid in plasma and 
urine during menstrual cycle, 607 

ascorbic acid level in adrenal; effect 
of adrenocorticotropic substance in fe- 
male human urine on, 71 

vitamin A; antagonism to thyroid; 

use of massive doses in treatment of 
hyperthyroidism, and of pre-men- 
.strual tension, 574* 

vitamin A, in relation to carotene 

metabolism in the diabetic, 232 
vitamin C in the treatment of Ad- 
dison’s disease, 134* 

vitamin D poisoning; hj'pcrcalcemia; 

conjunctival and corneal lesions in, 

• 464 1, 644* 

VITILIGO: see Pigmentation 

’^ATER METABOLISM: see also Pitui- 
* * taiy, diabetes insipidus 

edema during estrogen therapj' for 

dj'smenorrhea, 450 1 ■ 

hj'pertonic saline infusions in hj'- 

drated subjects, in the differential 
diagnosis of diabetes insipidus and 
psychogenic polydipsia, 464 f, 753* 
WEIGHT: see also under effects of various 
endocrine disorders and preparations; ’ 
Anorexia nervosa; Diet; Growth 
effect of diabetogenic extract of pitui- 
tary on, in normal animals, 75 

effect of testosterone propionate 

therapy on, in carcinoma of the 
breast, 423* 

increase during estrogen therapj' for 

dysmenorrhea, due to edema, 450 f 
in premature infants; effect of testos- 
terone compounds on, 465 f, 708* 

loss of, in men in internment camp, 71 

■^ENOPUS LAE VIS (South African frog); 
use of, in diagnosis of hydatidiform 
mole, 289* 

X-RAY THERAPY; see Irradiation 
^IMMERMANN REACTION: see Tests 




